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.si 7« H . -v^ST PROTfcl^ CO^m l-XES AND LYST IHTERACTtKG PJtOlistNS 
fST) Absei-aci 

ibc ptff!i«>«n mvejwe<» 'siauA to i.«"}pltxe!s n: iiti tYST oi LYST-S jswm wuli ptotems; Jdimti^iK! ss juteiactBig with LYS S <sr 
w 3 we<?iR«i vKi?it swo hybrid assas ^vs^sfc Tiw protestaa (Jes^ud to mtsvuct wiftt LTtST cf LYS^l -3 si» 14~v^ prftrfsn i-IS* 
' .) nr- BMKl kS07 Ka OS9 casejp iB^sse n l^ta ^0, <siJin<xiia{(j, tropomts i .mperrin beta, f f.rRflf i>ifi3?i<- i" 

,p -rbn hx^r-^j: DOS 1 OBeRi,OPJVcoatdjm«$pK5tSat, WtTOtesl, trPJ U?^ W UP*; irp<- i^" IIP>> 

,(<v- v>b_^-<l O A fi -^!i.m M4pr<ste(» t1?2, LtP3, La*4, LR^, Ui»6 UF7 LIPS tSl^dtuLsP'y a.x! .-rs^i'i «^ 
^ ! ; ^iL. i si -"U ^n-)tt>»Ao pro 'ides mtd&fcacis*AC«dBig the IJEPl, S LiP^ LS'4 UPS im LfP? fr»s 

! ' I! 5 ti > 1 <; % iv*s fr.ig}SBBB> assd analcg? thereof Meihodfc of iscsKjmig the. L(3j3p.»'c»!> or proteins iO' etficjc^ 

i 1 r 1 5 > t- >r a,>*> isiil (Jiwdsi^, paTOC«hti\ stop* disea^sei, swtsjinststase atsea's^Sj swiaoJe^enerativa a seas*, 
taacei. pieivi*fl!;s!.ic!ti aisoi-ders. platesM *t¥sf«fMtt»««i- and vita! ^sseasss^ asft &iso provsaed. 



LVST PROTEIN COMPLEXES AND LYST JNTERACTING PROTEINS 

This invention was made with IMwd States OovmaaetsS: suppon under gmi fltsmber 
,5 7DN ANB5M ! 066 swarded by the Natjonai Instimte of Standards md Tecijnology. Tlie Umted 
States Cjovernment has temb rights in ilje iavsntion. 

FI£Lj> OF THE mmnttOH 

Thtf pft'sen; iTi%f-;;;;o!! ;.:,-.t.-s a .-vv^arae-aisociaced LYST protein or the novel homolog 
LyST-2 protelrs in coinp-sx v- stb i.<i,f:« nrcteijiss. \n pamcular. ihe isventjon relates jo complexes 
ol LYST proitin wuh cnc mot--: prok'ins chosen tsom {he itsi comprising: U-i-ji protein, HSl 
proresn, Hrs, BMKl alpha icinase, KS07, Eis. 0S9. c;uei}i kinase il iseta subunit (SU), 
calmodulin, Trv'>potiin, Impojtin b&ia, Fie-5. estrogen i-eceptor-Tdatcd proie'sa (hERRl), Imogen- 
:>S. Atojphift-i , GSDRl , , noTbin (KIAA0607), 0?A cotttoining protein, and M4 protejs, 
md t&n novel LYST lateracnng Fmt&im CUP-V iiirough "LIP-lO'l funhcf cliamcterized 
hm&ixi. The invsmion also relates to complexes of LYST-2 proteia with one or tnofe proteins 
chosen from the list comptising; 14-3-5 protein. XAP*4, ajid BBF-G2. The hiverttjon iacludes 
amil>ot!ies specific to LYST coniplexeis md LYST*2 complexes, md their use in, mtsraita, 
screening, diagnosis, progstosis and ihcrapy. "Hie invemioit further relates to novel r..yST-2, 
UPi . LI?:., LIP3, LIP4- LiFS, LJP6. LIP7, UPS, LIP9. snd LIPIO mjcleic acids, prctetns and 
derivatives, fragments and analogs thereof, and antibodies Specific to said novel L^",Sl--2 protein; 
and novel s&l of LIP proteins, 

-35 BACK<i80imO OF THE INVENTION 

ROLE OF LVST IN DISORDERS AND DISEASES 

The lysosomai Chedi^ak-Higashi syndrome protein LVST (OenBank Accession No. 
U676 } 5 ), is the htjn^an bottnoiog of the moose iysosomai trafficking regulator beige (BG) 
5t3 ^Barbosa t'f uL 1996. Nature 262-265: Barbosa et al, 1997, Human Moi Geneiics 6: 1091 - 
1098). Both proteins are cmcia! fbt iysosomai, and hence celiular. ftinction. ITie idemificatron 
of interactions between LYST arid other prois-in-s would be useful m the developmetst of 
treatinerus and assays for atopic disorders related to malfas^cnon.s or defiesencie.s in iysosonies 
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\n J \ -<■ ^or V- r^Ma 00 jisotot "s ^'^^ dis&j&So L\{imp!es ci djsjoraeis and disease states reJe%'arjt 
to thii iri\c'jtJO'^ a?e i4as&j*ieJ bAow 

CHEDIAK-HlGASm {CH> SYNDROME 

1 Chediak-Ihgashi sjsdrom© (CHS) ts autosomal recessive tnimune defCcieacs djsease 

found m hiiroEats and modeled in ''beige'" {hg) mouse strains Affected indivtdimU havt? giant 
peimuciear lysosomes* detective granuiocjtJC, naiiaal kiiler and cytolytic T cell ftmcuon 
The disorder is lethal in that die affected mdividuals die iffcmatiurely of infection or njahcnaacy 
(Baet2 c/ uL. 1 9*^5, J ffmrnol 1 1-/ 6\ :?2-613 1 ) The disorder is cJsaractenscd b> 
10 hypopigi«ei3tatSOn. sevt'v , - ^ ,^ = lojviiifs. Lnl Oi '^.«jra! sjlerce'is 

«3i3ni>r:r.a'« piai«lct tOo.ivt.on < ^icc Jing tsjnasu^v K iSv'aro ogic ui&ordttrsi such as pennh,ira! 
! t.ujop.ti5> a\a atf^xm <Chfediak, 1952, Hemamt 7: 362-357; Higashl, 3954. TochokuJ Exp 
MM 59; 355-3321 

Ultra*,"' proiem imi^ojt to aad from lysosomes is disordered m CHS ^&i3ent.s, gia-it 
! 5 \'esiole-s anse from ij sosomes and proteins aie mis-soited into tell compartmenits, Futictioaal 
defects IK the secretory lysosomes of gjamjJar edls ^leokoeytesv melanoeytes; megakajr>'oeytes 
and cerebellar l^kinj© cells) provide a unifying hypothesis explams the diverse ehoical 
features of CHS (GnfSthg, 1995, fmmumi P: 109-115), Isspairsed cytolysis by natural 
iiifier cells and cytotoxic T cells comrib«te to the immwodeficieecy of CHS and is probably die 
as Tss-M ofindoient e\ocvtosjs of giant tyttc gratiules upon target cell bis^diog {Baetx esuL, l^^'^^J 
'fmm<tt(<' o'.22~6011 Meianosomal t>rosifte hydroxylase S-om siselanocstv's (Yv}ncl> -it sttV 
al . 196^ / i^ive^' Derm^iUiL 50 9-18) sad platelet dense granule coastimems tKo%a'vt'/ . 
1985, Biooti 06 I i ^ m:s-s.orted m CHS which result m other features mk It 
a'bmisn, bltfedsn^i; djime*?;^ <md ne^irodegent-ratae dtseas^* Aibmism refiecf; actK ior„> o 

pia;«;Ln aggregCiUon 4nd a bisedsra iendencv are due to at-isencv; . i dfr)\e ^rjvu'i.s . 
iBeg*^ryoe>tes and platelsl?. 

"^'on:* uith n.-otem sortmg defects, giant inclysfori btsiitf ^ad gi^rii eel i , 
mi, ii, melanuto-nes. plateleJ d^-n^e gs-anuies, arid cytolytic griniik\ vuo 'or-v:i 

:>9 CHS V)duent>. (Pei on a a! \ J Biol Chem 2 "2. 297O0-297<>4. foneis el a/ . 1 992. Cuti 
mmumi Jfnmmomih ftJ 2i9'22(>:. BmVhmdi el aL t9^x J £xp M^d 178 1845-1850, 
1 f oScnombe ttal ' 994 ImmunQdefiacncy i 5 3 M 40 ) *^ imi iar abnanit aliises occur m tht. be{<je 
(bg)inoiii.e!Lut4nef ^ *^6i\ Hcreti<n \h 2«^«5-300f Vesicuiar iransport to anc iVom she 
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iysosome and late endosc^ue is dcfcciive air ng \<-!th abernsit coinpanmentaii^asion of lysosomas 
and granular enzymes in both hunusjis with CHS and in mice carryiftg me besge niutatioj5. A rale 
of beige/CHS pmfdn as a component of a raembnaae-associaied signal transductiosi complex xhsx 
reguiaies intracsHular protein irafSckiag has beea infen-ed from cellular stadies, Phenoiypic 

5 studies suggest that the primary defect ia CHS Is a inuUitian in a protein which regulates the 
budding, docking, or fusiofs of lysosorsal md targes jueuibranes. 

'riw mouse beige (BG) protein aad the human Chedia*:4iisasbi proteins (LYST) have 
been i. iotK'd and have been shown to be homologous (Barbosa e( ai. . 19%, ^'atur^ 262-265: 
Baxbo^iittcii , ]«597, Human MoL Genetics <?: i09l-]098). 'fhe 5L403 bp opsrs reaaisig frame of 

w: the i-VST ):ej-5: predicu a poi> |vpTiue <.'f .?,v^G 1 ;uTi:no ackis a mtj5ecular mass of 429. i 53 Da 
{Nagic HI qL. .\aitsre 6V«rt;cs- / A ^07-." ! I > Said honioiegs ha\e a ccnsetved domair. 
calkd Bl? ACH (be;ge anc ens'), L YSl' p;\nciii ip rrcdtcicd tts i'onn iieitca! dojiiajn?, { Barhoj-,?, a 
ai. 1996. Namre SS2: 262-265) and consists cii a <^eneri of hydrophobic, hciiot^s sh.5t most cio:iOiy 
resemble ARM (Peifer Si aL 1994, Q'// 76- 789-793 ) atid HEAT (Andrade & Bork. 1^95, 

is Naturs Gemi. /i: U 5~} 1 6) repeat motifs wiuch wad to tbrm long rods, .Many of the kno%vn 
HEAT rep^t motif-comimng proteins sre associated with vesicie transpos. 

The C-ten»iaai region of LYSTi^ntains seven consecutive 'WD' repest motifs (SondeJs 
et ai., 1996, ,¥am>^ 379: 369-374)» whidi form beta sheets arranged in a 7-bladed propelier-Jike 
secoaaary strucmre. This region is similar to the beta-subudi of beterotrjmeric G proteins and is 

M thought to mediate proteSti-protein interactions. LYST has a region of seqtience similar to 
stathmin ! oncoprotein 18). acoiled-coil pixosphoprorern that reguiates microtufaaift 
pf^^yricn/i.aon ara acts as o 'oiav tor mtracelluLir signal trartsductjon (Barbos-d ul , 
Wmitre M2: 2<>2-26.>), 

the i V'n'S tras;bc-trs p , i ri5t<^ , > tn^m \ :c5al !h>r':.is, ^-pleen and brain. LYST is. 

25 aband-ira in brain isssucs. pcn-^-sM c-:! blooJ lu;;\oc> '.;^'< ;inc bun? sis^irrovv . 'Hte expressiori 
distribuiiosi of mRNA isofoxxr.s In ^\im<^nA consisitni ^Vnh the pms.yn pf clinical feamres 
obsstrw'd is-> CMS patients i immi-inc dclicicricy. platelet ,«orage poo; d;;iK:ii:fK:>-, £K;iiro!i>gic 
manifestations. aibiaism) (Barbosii t'M/., 1997. Human Moi (.kftelics6. lU^Ji-lO^m. 

in sutntnary, LYSl" is eentrally implicated in sisany fuitcuoaai acnvitso'S niciudsi)^ b\i\ not 

m limited k). physiological processes such as signal tr<a5sduction, vesicular transport, the fonnation 
aiul exocytosjs of acidic intraceilular organeiles. at>d protejit trafikking; pathoiogicai processes, 
inchiding bm not iitJtited to. atopic diseases, autoimrtjune di.'seases. degenerative disorders such 
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as neurodegenerjnvs: disease r\rt.rr! a neraavc u-4.rs ls rut wil- \' c-ss and mmor 
progressioa, oculoeuiancous aibsuissn- hypopignifniauon, arid platelet dysfy fiction. 



DEFiaENClES iN THE PRIOR ART 

5 Some methods for iiie treamient and diagnosis of Chediak-i-ngashi Syndrome have been 

siuggested. m the basis of the isolation and characterization of the CH gene in mice (beige) and 
humaj^s {iyST\ (Imemanonai Patent WO 97/28262), Despite these recent studies, there is only 
speculation th^st tiie L YS i' protein iaieracts with other pnoteius in the celt- Nothing is kaovm 
3bouf xshicii prouvsns actuaily interact with LYST. la rfiics, it has been suggested that the 

m cytopbstnic bi'igt' pmsdn n!a>- -Asih ;nu;rn:cdui;;v rT;i;c;; ■■■ ;;„■; inieracn with 5h« 

intracellular membranes of vesicles axid orgiineiles. A protein jinensclicn tioxnaui in LYST is 
suggested by ihe presence of the 'WD* tepeats, which have been sliowa to be a protein-protein 
iRteraetioR motif- 

In addition to contributing to an sinderstandine of lysosomai tiaffieking, iilenlification of 
!5 L YST-interacting proteins is of xnedical sigaificanee for $everai reasons: 

( I ) Firstly, improved jnoiecular understanding of Chediak^Higashi Syndrome (CHS) may 
stjggcst treatraent$ that are not cuirently being considered. Pasierits with CHS stiil typically 
die i« childhood, 

12} Secondly, novel therapeutic targets may be idciitlSed for conmji of mast cell degrantdation 
28 and amelioration of cons^uent damage in diseases such as asthma and urttcaria. 

(3) Thirdly, the observation that CHS mice ;ire protect^ ftom luptis nephritis {Ciark et al, 19S2) 
suggests that tiie LYST pa-aHvvay represenis a therapeutic target in autoimmune disease. 
By ussng a modiOed >easl t^\^■> hybrid system, \hk, invention identifies a rather large 

EUKnberofLyST iiiu-racji-ig prciesns. Tne idemificxitionof lnierac5ti>i:s between LYST and other 
2S proteins can be useful in the de%'?iopn!«r; of -.restsrients ax)d assays ior aiopic disc^rders such as 

astixma. nasai polyps, hay fe^-er rhinras. and urticaria; ;iiitoin).muae diseases such CHS, 

rhi-is.T:r..5tO!d .srihiiiis, sssicniic lupus, mtl-ajumatory bo^^el disease, diabetes tttellitus, and multiple 

sclerosis-. neiHciogicjJ disorders and diseases, certain forms v^f cancer; pigmentation defects; and 

bleeding tendency. 

i^iGNALINC PROCESSES AND PROTEIN TRAFFICKING 

The followng section describes previously identiiied protems. herein identifted as 
interacting with LYST. which are involved in signaling processes and proiein trafficking. 
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S 4-3-3 PRQT EIN 

A LYSl mteraclaiit tderjUfw^i m the present mxentioi is auinaji 14-1-'^ proteu? iUcn8<irtK 
Accession No X5M65!S. Niehen. 1991,5ro£:te Btophy^ Acta i OSS 425-428). Abmadrvmge 
of organisms and t?s&ues contam a family af higbiv conserved 14-3-3 ctrotems. which has been 
5 associated SMth many diverse ftajclions. mcludmg ssgnal iramdocUons exoc>losis md cell cyci*. 
regulatioij One human 14-3-3 proiem is an ^bainiant dcjdac brain prosem of approxmiatsty 28 
kDa (GenBajjk Acc<.*ssion No X564toJJ) Hjis, prutsin acwates tyrosine and caJcuim/calmoduha- 
dependent nmsem ktnase U. 

14-"^ 5 prouTs c\!st 'J5 celis both 35 metubrone-associated and cyioplaismic fonns 

Hiev sttmuia;e ^,<iiwvn ue^viKkn o\>.XNtCN n ^ UtDc^. KUng apparentlv at trt 

pnmmg stage t ^ ( ni. n \.:t >hat potentia h\ i rf>>ein ^ i ,i^e V v^'K<_^ and as-ocjuiteJ \ih a^-tsn 
f<forgrf>j57-aT!otMC i.-3.iibe-'a<p <:f «j/ }99S,J CeU Bioi P^O 10o?-1070. Burgoyne a;' l'^93,.' 
^wf ^ 30^-: 1 'i. Roth isjd Bu?goyne, 1995. 57^: 77-S I), although, as with 

15 LY ST protem, the precise mechanism: is imiiaiG 

14-3-3 prpiems are a|j» iroponant in signal trausdacticsn: 14-3-3 jjrotein btnd PKC is 
phosphorylated by PKC. and inhibits mc activit> Ihe PKC absiarmalities described m CHS are 
simiisr to the effects of !4-i-3 oa PKC <lu) ai , \^%% Bmchem. Biaphys. Res. Commm 
l$0;433-440; Sato c/ al im.J leukacy, Biot 48,377-381). 14-3-3 protein siso binas to 

20 &enre/ihteomne nroxem ktnase Raf-i , and is nscessarv for Raf- 1 kinase activity (1 (Zhaiig ct al . 
m,J hioi Hiem r2 13717-13724: Michaud 1995, Asto/. O// Bio> o _M90-53^J7) 
14 3-.i aiio mtetx c"^ \uth other ksnases. such as Bcr. aj'U c«i foiTfj ternary con^picxe'^; \vi*jn Raf 

0xL\ SI i4 ? 3 .jppsuvK-. i^^ rujictson as a scaifoSd pro{«;jji ;iui uunlvtdtv^i. lais-iaciiotji- itnong 
SS uompojionts of signaling and exocytic pathwaj s ^Aitken etai, 1 995, Biockem. Soc Trms 

23:605-6 HI, 

r c . \;L (\\ I Ak M^vP &tgna! tnursscucULM, ^dX,\^\ds and i paHsisn ' "^c U^r 
suggCiicM to pl.',s d ro e rhe 'Ritsation ot apopioM.^ Dueriiei^ at tlie regalanw , >t ipo]; t-^ - 
m&y play ar" imponaiit role m the patjsogenesis of autoitroniaie and atopsr uiseabt-. in iu . ^ ■ 
if) bronchiLl asthma. AIDS, bsd neoplastic diseases (JagseLo & Kra&nowska, i 997, Po^U'p\ ui}^ 
Med DosM 5/ i{^5-3^^ii) Fhete is s linkage beiueen me inductjon of apoptos.s and signal 
trsnsductson sljsorders. 
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Anolher jjjember of the highly consen-edand ubiquitously expressed eukarj'otjc i 4-3--3 
faniiiy of protems is human Hs- 5 , also called i 4-3-3 beta proidn. which is activaior of 
tyrosine sitd tryptophats hydroxyiases (GenBaak Accession No, XS7346; UtTers ei a!.. 1 993./ 
Mol Biol 231: 982-998). HSt proiein. S0% identical to 14-3-3 protein, is related to the proteiit 
kmase C inhibitory protein (KC IP} ^ ^.d is asi abiisdant and ubiqitajouslv expressed acidic protcm 
of appfOJiimately 28 kDa. HSi proteis) present inpuriilcd synapiic membranes. Since it is 
selectiveiy expresoed In s>riapt5C tnenibranes, tlSl protein inay innisesKt ?ieur!.-ucu>?missionby 
feguktmgexoc>-tcri:SvNkLni;i-f ^/,- X^i-r^ote.wmn' tfi: 2239-2:65;. IlSi protein also 

exists ir. pbLvsphnrvbied iWnjs m !t\:-.~r; .wiars braia. The H.Si proicin ir.fcr ict« with 

and activates Raf- 1, a mediator of rsMtogeries-i.-J ai^d differeniution and a ke> protein iuvnived in 
trasjsmi.ssion of deveiopmentel sjxd proiiferativ«i signals generated by te^epior iuj-i nonreceptor 
tjTositie kinases (Aitksai im J, m C/jew. 270: 57Q6-5709; Fat\ti t'/ c/., 1994, A'a/yr^ 
J7/;612-614). HSI protein also inteiam with irjsiUia receptor substrate- 1 (KosMetaL, 1998, 
J. SioL Ckem. 273: 940-944) {see tmcsgea 3S. is^a)- 

HEPATOCYl^E GROWTH FACTOR^REGULATED TYROSINE KINASE SUBSTRATE 
PROTE)[N(HRS) 

Hepaiocyte growth factor-regtikted tyrosine kinase substrate CHrsl protein {GeaBss^ 
Accei;sion No. DS4064, see. e g , Lu, ei 1998, Gens 213: l25-i35) has been shov-Ti m the 
pjx'seut H5vt;!Uianto stueract v ...\s ' sc.-(-QufHfSthatimeracib%vith T YST ic^misso 
3cui& 84-777 ) contains a itructurahy couserviid putative zinc finger domain and an ATPase 
cataiv lie Bj'.e. F.rs !s iocalized is the cytoplasm of the cell. Hfs is 80% tdemical to rat Hts-2, 
which i-s aa ATPase. 

importantly. Hrs has two functioa that may also explain iho Tnov h.-r.i; k - - ..o- o: 
LYST. Firstly, Hrs inhibits exocytosis in a dose-dependent manner. pr<*babh tiir oagh binding 
SNAP-25. a cosnponcnt of the SNARE protein complex ((Bean et i ^07, Xawr^ SSx g:'t- 
829).), Wsie the SNARE complex has a well-defitted role in syitaptic vesicle docking, tiiere is 
a!so evidence for SNAP2S involvement in calcium depeadest exocytic iKembrane fusion 
reactions ( Fianerjeat'f a/.. 1996. J. Biol. Chem. 271:20227-20230). Calcium and zinc inhibit 
bmdm^ of Hrs to SNAP25 and promote exocytosis (Bean e/ &L 1 997. .Nmure 385: S26-829) 

Sec-n.f > , 1 irs interacts wuh ST AM (stgnal transdacsug adaptor moiectile}, a relay in 
CNTokKi^-rnediaieosmraceUuIaE signal uaj^dtiction (Asao e/ a/.. i997, J, Bioi Cft^m. 372:32785- 
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3279} ). In hindjjig lO ST AM Hrs suppresses STAM-madiaid sigijaiing. Cytokine stimuiation of 
cells leads to STAM-mediated cd3 growth signaiiing md phosphoryiatioii of Hrs. 

nUKl ALPHA KINASE 

5 Another LYST ifiteracianl idemifsed in the presetn invention is BMK I alpha kmase 

(GeaBaiik Accession Number U29725). Tlie mitoaen-actlvated protein (MAP) kinase BMVLl is 
T?ajt of a distinct MAP-kituiSe signaling pathway xh&i is requited for EGF-induced cell 
proHferanoo :>iiu pro):scsi^on ■inoush th^ cell -a- . L £•'' .7/. , 19^S, Bmckem. Biophy.^. 
Ri's Cmmmm. 213. 715-724, A redox-sensiuve kina;>e. 3^■^Kl plays an importani role la shear 

iO stress-medtaled gene expressioti iij:; endotheUail G&lh. 

Aaolher LYST limeractani idemified in the present invemion is KB07 kinase (vOenBaok 
AecessioR Karate AFO64606, ditfcct submi^ion), Hi* geae %vas isolated frotD hsin^an dendritic 
i< cells and is similar to tjm^sine kinase. Thus, it Is Ukdy that KB07 plays a rok in the signaling 

Another cf the L^ ST snteractEmis jdeaufied m this m>emton is the huma«i 
m ohy^ph-^nrotcji s.i>,r<U' coEetn Efs<einbt>'onai fv'n-associated substrate) (GeuBafik Acceiisoi 

smnortsnt 1 nvra^-ciiuL r xik.aat ransiJuchun src'iidjng vJ Src nor lolo^v 3 ^S"! com^-'U * a 
cUiSter ol pmiu - ^ j h r --ru nor .oL : {SH:^ viwij .i"^ it,c. pro'ine - vi ue-ees wnh 
SHVa.nJjJV. i'seiwi,,bhiirifu 19«^ . , 2^^^ 2^0H^ ttl haav^r loundto be 

35 as.MXiau\ -itii-^r a -sonreceptorprotemiyrosme kma-^c ma.t p <ns ? olei. '..>i,-^dl\nu 

pro^-csbCb. mclaOiing i-cell acmatioti, e\Citatton-coruact!on cuuoimg, arsd p»og arimad ^ei! 
death (apoptosii) (Mans 1997, J Phmoi 2": HS97-H6Q5) 

3£; Ancsi^e*- o^e Cif m<i LYST jsicractants ideattti<^i i*> ihts m-vetition isi OS-^ f CenBdriK 

*tcce^sioft \d r-i 1 635> The yctie encoding th«^ OS-9 precursor is located wrthin chromosome 
5 2 1 r<,^. VI t-ei!uent}> arrphfied m human caricer. in additson. the gene is uowiiuotisl'v 

3 1 i ^^.i t -^suvJs and a^insifsed m sarcomas frei.-'ucrtlv coamoljfieo wjtn the CDK + 
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gene. See. e.g. Su ei al.. 1996. MoL C&rcmog. Ir. 270-275. Thus, it may he involved ia cellular 
growibx control. 

CAS£m-KfNA5;EII SETA gUBUNIT 
Another LYST interacianl ideaufied in theprs^em mventios is the ubiquitous 
Ncua.- uirt-onii c pn-.Tem Kuwt^ cas..m ktna'^e li Ma subutui (caseixi kmase 11 beta Stn 



conso'\-xi ef7\ine k. present n tre n\ v 



fie? J \ S1 



Casern kinase H beja SL" is a reculston' suhxmit that stabili^^s tnc cau!}^^ i ph^-^uDuint 
and modulates mterstcdoiiS vnDa substrates uVUenue & AHende. i -iSLB J 3 1 ^-?23 > 
Several caseb kinase H beta SU subsuutes arc mincnaiii m vesicular uasmioru in Judmg 
sympto^agmm. synmm (a t-SNAR£), synaptobrevin (a v-SNAR£), oalmoduhu, protean kinase 
C. tlNCSS atid clatimaiPaveltov etal., 19^,^ Sio/. C^e^j 26S:6gl6-682:?; Nicander et ai , 
mS.l Neurochem. 65tt7U-20; Sacks ^S^ Mazus, Biochem. ^^ol Bwl In( 34:251-259; 
Foster etal., im ^/tJcWsfn- 37:1 1089-96, Shinianzki et al., 1^. J. BM Chem. 2?hi454K- 



\v>othci L\ST imeractjmt identifjcd in the present mvention is calmodulin (GeaBank 
Accession. Number D458S7-i, a io%v faoiecalar weight cytoplasmic protein that is basically 
jns'oived its m3.ny caiciu!i!--dcp^;ndem interactions, including exoc\tosis. Tlie twelve carboxy- 
i&mimul atnjno acids ^^f caSiv-oUiiilsi imcraa wsth the n-ici-vciinns o(h\ S 1 . us disciosed in this 
invention. These carbox>-icn5imal amixio acids form the end of :i c.dc!iim.-h;nding site -md aB 
aSphS'-helix, 

CalmoduUis has a significam role in membraae fusion; h binds to ustraceihiiar organcik-.s 
such as secreioo-- aranales, and is inquired for membraitie fv&ion and exocyrosi.s jn sevcr;ii c&W 
types thai ars aberrant in. CHS. ifidudmg platelets, mast cells md leukocytes. (Siieng tu a!. . I99b. 
Namre 379: 454] ^54) in parUcular. SNARE^mediated docking of acidic organelles has been 
sbowj to prompt local calcium rde^e, causing «ilmoduUa to bind tightly to the docked vesick 
and promote membrane fusion (Mm Si Mayer. 1 99S, Nature 396;5?5-S80; Schebnan, i 
Nature 396:514-515). 



f artnemjore, calmodulin. Jimibits tntenjcuon of HfS md S\ AP25 (see abo\e) The Ca2+- 
&jgna!ed cxtcvtosjs is blockeci b> iiNAf*'25. a protem of tiie vesicle docking complex (see 
bacKgroujia on Mrs. Mtpra) Alplja-SNAP, 1*^-3-3 proteins, and cadmoviulm etlsct regulation of 
sxocj tos.ss. m permeabihzed adrenal chromaSifl cdls (Chantberlain ei mA9^S.J( 'eii Sit>i 130 
s i 063- 1 070 > Ail tlwe pmtcins. dpha-SNAP. ! 4-3-3 asd calmodulin, lead ta a Ca2-»-depeiident 
r tcrease m catechol^ine secretion* 'Hie^ three proteins aiso iiave dtssmc? stage-specific actions 
on exomosis. 

10 Another LYS I rieraLt<j!t . r - j^mtn > tOeiDvifJk 

Vvbutvit of ths \Hn ii\axr<mi-a»i>ociiilt^ aovcm ) Dopomj osin complex "^vos^ jn calciusi 
regulatiun oi skeletal and cardiac muscle conimcuao Cvtoskektal proteins mclydmg Troponin I 
pky a ccnaal role in eard5om>opathies- Cardiomyopsiiiies ass sffifious heart muscie disoniers in 
B chiUreij and adults, which resnh m morisidtty and prematttrc death 

iMPQRTINBE TASUBUKII 
Anoihe? LYST mtmctant in the present jnvemioni was Identified as ffae Importjn beta 
subsnst^OenBankAcoissjosNo L38953, Goriich^/a^.. 1995,CVr BioL :i 383-392), 

2ii i-nportm. vj soltible protein coaslsting oi a 60 kDa « alpha) md 90 kDa ^be^a> ^tibumi, ix essential 
icrtnc .iK5r s*cp of >^e>ct!\e protem import into the cell nucic^us ""^2 i-0{np];\ ct ]mport?p-t?et2 
and lr.r:>'5i ^ ^-'ipl^f- is essert for nuclear prates'^ imtotX i-npim vcsiphi p-oviae? tre nuc.ear 
loc^.^s j.>'i s ^ i< I tniMir - site, Irpoan otut*it, iue i.! inn.a dviCNjf!^- ic the -lore {,Oo->xii el 
5995 \.7/i/?-t ^"^ 24f "-tS, i-!->r>r-^ tc mtv^racts svuh Rr .^ip, j-O ' P arf %atuic droteui 

2S J eq^i Jr»i t-!Miuc.e?j 'jar ->pcr k "< ^'■^''^ ClUB'^' ' ii io'^- ! ''v 

The hmr,2n i5nmu)OdefiC5en(,\ %iruM>pe > (HIV i ! Rt;^ prne'n rui-!c.»r a ^di-'titw 
signal rnedtatesspedfJC binding to human 3rnpcrun-ht,ta(.nencuwp« IVjctpaik 19'"*7 Moi 
Bto: r-i 693-'^07) The Rev pxoitm bmds to unsphced UW -l prc-mRN and exposis u from 
the nucku;^ Re\ itself con "shuttle" bsm^en ihe nucleus aaid cytoplas.m This bi-directsooal 

S$ trajifepon is medtated b> tx^o spticifc Re% sequencss a tjuclear locahzotion Signal atid a d'stitict 
nuciea' expc^rt sigtiai Re\ and importm-alpmi bind (\ ia an (irginine-fsch sequence) t« ^ siiDtlar 
reg,'on oji Jjnrpntr-beta Fhu^^. the importm-rteta subtunt it an essential component uf the 
nuclear protein translocation compiex. 
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The/ft'-/ gene- a putative v-fos transformatson effector gene (GenBank Accession 
>jumbs:r M847 i 5 ; Kho & Zarbl. 1992, P^v. Nail Acoii Sci. USA, 2200-2304), has been 
snfy.'.n i-> c icoue nix^iOfnai protein S3a. An eltvated expression of fte- 1 snRNA istVequemly 
ii\:f^.\..:<.\i i'<i!5i.i>miados. As a result the accumulation of ribosotna^ subtwts 

ineoulat?s r.eopuiiMC traisforaation .ma cell giO'AJt! In addjt^on to the role in cell 
t:ausforaation, f'e-i might be mvolveJ sn proteixs traiisbcaticii ii«o mitochondria, due to su; 
homology to a yeast gene (MFTI ), whose product h involved in pwtein import. 

PSTOOGEN RECEPTOR RE1..1 OlllOir^]?'^ rr.f'RRaj ) 
111© humatt esirtsgen mceptor-reiatcd protein (hERRal ) was id^Jiitjfkd ;n the present 
invention as on« of the LYST mtes^ctanis. hEKHal <GenBank Accession Number X5 : 41 6 
Yang et a! . im. I BioL Chem. 271: 5795-5804) is an orphan niesnber of the steroid-thyroid 
horrnose receptor supetfaniily of trai^scriptioa factors which are expressed in charactemtic 
patterns duriisg organogenesis and postnatal deveiopment- hERRal plays a toie in boae 
development and jumboUsm. and v^-as fouod expressed in osteoblastic osteosarcoma cell liues 
(BoasH'i vv . l^J*??, Mol Endocrimi }t 905-916). hERRal inieracts with the htjmari 
esm.)gen receplO! . 

Steroid hormo:ie receptors are basically localize-J in the nucleus, regardless of homionai 
status, .i: J cor.stacr.>blo amounts of virihgarided steroid honn>^: receptors n^.ay be present in the 
cvtoplav". £^ got w'ili, i-. «ccpisor.ca case' > \ .una.smra : Htsicn Ihsh.patkol >k 25^- 
270). Estrogcrii tnin^sentlv ip.duce a nu;r:^er ut ni.. .ear protjofJcogencN. siich .li njemDsri of the 
c~fos and e-j«n fam'Jv cf pr.->tem^. \^hich act a? ir.isij,cnruon fa. tors *hruugh liic cssrogen 
receptor system, in additiots. the estrogen receplot s>stet^i appe.iis to paruv'ipa^e ui tne groxvth 
j^sponse and abnoramUties of the epithelium chcslcd bv exoRsnou^ t-5,irogen tnsatinm during the 
neonatal period (Yamashita. 1998, Histoi. Bisiopmhui B: 25$'2?0). 



Use human Imogen 38 protein (CSenBank Accession Number was sdemified in 

30 this inveniios as one of the LYST intemctants- and is a novel 3S kDa islet mitochondria} 

autoanligenoVden 1996, i Clin. Im>esi. 97: 351-561). CeU-mediated autoimmune attack 
dtrectcd as^atnst Imogen 3S is assocjaacd with type I diabetes. InsuHn regulates glucose tiptake, 
njediaied by an tratnlocation of glucose u-jmspone:-; from w smcrceliular vesicular pool to the 
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phtsms srismbrane. This process is similar iq the rcgalated docking: a-td fusl.-.p. oi .tisicie^ iu 
neisroertdocrine cells (Cheatham ei at. 1996. Proc, Nad. Ac^td S^i. USA 93: 1 5 i 69-i 5 ! 73). 

The protein encoded by the XAV-A gene was tod to be a L YST-2 mteractiag protein. 
The X AF-4 mRN A {GersBanic Accession Number X79353> encodes for a rap GDP-dissociatios 
inhsbiior. See, s.g., Sedlacek a/. . i 9^- Mam^n. Gemm€ S: 633-639. Thuss, Jt may pky a roJe 
i:^ "cuuSaUJi^, the GDP-OTP ejidiasge reaction, and raay therefore be involved iti signaling 

PROTEINS IS VOLVEr> IS NEI-RODCGrNLHA i l\ I \M? Dl ^ I' i.OFMENTAL 
DISORDERS 

Tlie foUowmg sectioa ctescnbes previousi> idemified proi*;5n.v ii^jreii; identified as 
inieraciirtg with LYtt, which an* mvplved m neumdegetierative and deveiopmetJtai diserdeps. 

Another L;YST ii>ieitc^t ideameid in the present inv^s^tioR is Aii?oph}ii I (OenEank 
Accession Hoinber 023851, MafieSis*-*^^'^- im.Brm&m- M&L Bmin te, 3<S; 2l9-2?6). 
AaKjphin-i ss ths proteb product of the gene far denMoml^l isallidoluysum ntmpW 0M'hA, 
Smiths disease): DRPU^ is a rafe. prcsgressive, fatal autosomal dominafet rieuro5ogicai disofder 
cbar3c5.eri:'.e« by neuronal degeneratiao. especially in the cerebellar denu«c nucleus. CUnicsl 
symptoms incitide variable comblnariofts oFmyocloims epilepsy, cerebellar ataxia. 
choreoathetosLs iUKl cicirieatia, DRPL..\ is ^JKn^-n result ficsnj expanaiors of aCAGtdmscleotide 
repeat er.coding giuiamine (Margohs a ai., 1996, Urain Res, Moi Brain Rss. 36: 219-226). 

GBDRl 

A further LYST imeracsani described sn this inveniiisn iy the putasivc gliaibbitorna ceil 
differentjauon-rdaitfd prv>tem (GBDRP. (GenBank Accession Nimibei Al-06Jii93. uircict 
submission). 
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DiGEORGESWD RO ME PRO TE IN t pr ^S-!) 
i\si additionai L^'ST tnicractant described in ihis invention is the OLGeorge syndrome 
tDGS)'\ protein (GenBanJc Accession Number L77566: GoRg e/ sL 1996, //y/n. AM ikftst. S: 
789-??00). The DGSl gene is located within the mimmai DtGeorjge sjitdrome criticai region of 
•he chtomoiJonje and encodes for a 476 aasino acid proidn (Gaag e/ < 1 997, H«»j, A-M Ge-w'/, 
6: 267-276). Patiems with DiGeoige syadfoms have deleiions of chromosomai region 22q5 L2, 
ITie citnicsi symptoms include cardiac defects, thymic hypoplasia or aplasia and hypocakemia. 

One LYST imersc^anj des^cnhed in ihh nv.cr.iK'j. ^ Ti w-imLn hotnoiog io tiie rat rsnrbm 
gejie {GenBaak Accession Numbers ABOl 1 17Q jb: hsj-.Tia:.. rCi,'. \U!->0""' gene ai^d for 
mmTbin:Sh\na7&k>ci .i! . mi.iiiochem. £'.y?,'?«v< R,'< Comm 766-r7n Rat norbin is 
expressed in '.he bmin and is iiiduced by treatnK-nt of tetraefiiyiatiirmmrani m rat hsppociimpai 
siics accompanied W55h neurile-o-utgrowth in neuro-2a eeUs. The neurite-outgrowth-reSated 
norbsB proteisi may piay a mie i« netira! plasticity because of the formation of new synapses. 

A LYST inteiaetant Vsas identified as aii dPA-cofitsititng proteiji (GenBisak Accessiofi 
No. AF07I309, Phita, o/„ im^MoL Psyek i; 303-309). No ttinetion hassyetbe^ii 
sssigfted te tkis prateiEi> 

M4PR0T Em 

unc Yb ! pt^ractant was found to be {denacc«l to Ok- \U protein i^GenBank Accession 
No. L03532. Datar, el a;.. Acids Res. 21: 439-446). The U4 protein is a RNA- 

bi!id«jg pioteis. 

HUM AN BRAIN FACTOR iim F)-<?.2 
A proicsn ibai was found to interact wiih 1..YST-2 in the prsjsetn invenJioa wns idcmiiled 
ss htimaii bisiti facior ('HBF)-G2 (G«nBank Accession Ntmiber X782Q2.; \\'ics^< £-/ ai. . S 
Biocbim Biophrx. Acta 1262: J05-1 12). KBF-G2 is a member of the fork head gciJe tkmii y. 
which expression is testricted to the aeuretis of the developing telencephalon, HBF-02 is 
strongly expressed in embr>'onic brain and may comribnte to eariy developtnentgi decision-S in 
cell fates during « m br>ogenesis> 
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it sijouid bs noted that tlvi citation of a reference in this or is asvy at-ctKjri of the 
specifjcatioi) shali nest be construed as an admission ihat $iich reference is prior an to the presem 
inverttiort. 



SUMMARY OF THE INVENTION 

I t-i^ -uxna, i, 1 T'u ^ht ! oXiiSBC prov^m L Y^T nia>s a-i jmpL^rs^nl ro e in 

m g<;se Ird^inert hcrtitortn r V' cd t . 1 . - s . i^NAtoJsq,:; ' m.o'^ ^no uy^^iiied 
ptoiarx sequence ^tre highi> homciO;:oi>'^ o h - -^ari L\ ST Tiie I S T « ccnums i 

BFACH domam. The present mx'entori ucge<^t tra. I YST 2 ai^o plavs, ai^ 'iripor.a:u to c r 
Ijsosomal reguiatjoji. The mvesTion herein piovides a composition compnsmg ma £ JiTO gv-ne 
or protefc, as well as denvsn-vas itagmentis aad anaJogs thereol 

IS Tht present m^entioii is based apon the investors' discovsrj' *at cettam proiems bmU to 

form cotnpiexes v,ith LVST or I YST-^ protcms, as assayed by a modiSed yeast two-hyimd 
s>stem(Chienei«i, i^^LPw \'ail Acad Sei VSAB8 9578*95§]). Accendrngiy the 
ifivendon also pr«vi4es cwmpo'sitions coraprismg a protein co»p=lex «fa I YST or LYST-2 
protein with a proiftia that ateraets wih, j e . binds to, LYS T or hYST-Z A protein shown to 

is had with LYST or LYSTO li^ designated as a "L YST-IP" for I YST-Tmeracung P ctcnn and the 
complexes of LVST or LYST-2 aud a LVSl ^ P ar^ designated aa "LYST L YST-P ntrsin, 
Sp^citlca'lv the rrc-ent %em on )S -airected lo cwapie^es < fLYST <,r ? \'S I " ana corioiexe:^ 
ol Q<^inA i\cs rc*c'w I's .ira ..adlj>g<- L SI or LY«^T 2 w/n ra-ts n ^\'th H*- 

prute.^ ut! 'i-N v.!t^BM\ \ iti k.vr v,(thn ^vnH X.\^' 4 ^vrn os^s \\rH v i^c. ^ kmah^; 

ag: "ibeuN^f ftsti ^a'''xx]..iir' uuh -orHwa ujih Impornn biU : svAi esroger- 

rs-cep-.or related prtHem, w<th Imogen >S uiui Atrophm-l iwhn wuh 
DCS-L wUhCiBDR4* *<ith OPA coniammg protein, and o \n M pruvtn <3i d their den'vauves* 
.inaiogs and f aLmenls of these LYS 1 or LYST-2 imeraciing proiesn= Ten genes that mieract 
With L YSl or LYST-2 are nove! to tnu«5 imei^tion, and are identified herein LIP-K UF-2. UP ■ 

m ^ UP •/ UP-^, UP-'' UP'^ UP-9 mdUP-lQ These ten novel genes have not been 

prevtuusiv desc bed. and transkuon proaucts of mRNAs of Jhese genes have not been 
P'^f viCHisiv deii ed ^fae^^ore die p!e<s;.?nt unention is aiso directed lu complexes of LYST or 
T ana comolexe^ of dernativcs. tracments dnd sji;dioas of L\ S 1 or LYST-2. with LIP I 
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vvtth I IP2. With i IP t wiih LfPd, sath UP5. wih LIP6, %vita LIFT with LIP8 wuh LlPO, and 
w!th I IPiO tmd their denvativei. analogs and fraynents of these f YST or I \ interacting 
proiems Knubodics specific to completes of I YST or I YS 1-2 and a least one LYST-IP and 
aatibodiCij specific :o cojupiexes of den\ aj3\ e^, fragments or dialogs of said L YS F or L YSl -2 
I and at least one I YST-IP, v^therem any one or more of the L YST, L YST-2, ana LYST';:P 
proiems nnav be <t dcr-vatnc, ajoalog or ftagment thereof 

■^hv? i-i\«,ntior relates to n«di.pti>lL ^^nd asmno pciU scqueiKes of I ^'^T ; LiP' 

1 . n^-i a'""-^ nT^> < i ' . V . ' \ fMT^' 

'i?4 Li?= L.Po LI?" ..'PS L ^ ' ^ > 1 . ! . >v J 

lore^ojo^ ^esjuenve, are ais>o tj'ov icied (The inverse complement is a nticiejc aciv. secuence tiiat 
;ne LOTnoisraentery sequence rynnmg m reverse onmtation lu the strand io iha; she <rverse 
compieme-st wouid hvbndize vwthout mtsmatches to the nuclejc acid iteand ) 

{ $ i he mventiofi abo relates to protein dematives anaiogi* of LYST-2> LWl , LiP2, 

I W\ I iP< L1P5, r IP6, UP?, LIP8, im, or iJPIO that axe functionally active, i e , they ar« 
capable of dsspiaymg otie or more ibiown fimctitHial activities of said ^ild-type proteins Sisch 
mnctional activities mdade, but are not limited to, (i) the abihty to tnnd v^ith or compete for 
interaction w»ith LYST; {iiji antigenicity, f « , the ability to bind or compete with I- YST -2, 1 1?l . 

m f IP1 L I?4 L W\ I lP<v 1 1P7, UPS. iff LIPl 0 for bmdmg to each LiP-spedllc 

anitiboc> -esptvt \ e<\ , and (iiO tmmunogenicity. i e , the abiUt> to generate an antibodv tnat 
^mdil^^l : U«LUP2,UPi LI P^. HPS. LIP6. UP? nP8 UV9 or UP 10 p-o.e,-. 
rssneetsvsiv, 

2.S IV- L'"^ LW6 'IP" UP8,L:rc> i. L Pl"p-.'e.' rdd.-n . x .rJ 

pro\ id.;! rharT*i.-'ceutii,rl v.'-im-^i-^'snions compn«}n2 >?mc are ?!-=;'> pro\ iOed 

! If ^v^cn: . neni'0!i huthc. p'ov5dc*5 iTseWuds oi mixSalsting ( / . <i ir> ui' ^> 
^n^&i V ' . ! tnv, ^ cn\ f^f [ '^'ST 1 VS f W compiexi.s and nethods uf nioJ .am ^ ^ . 
m ih.A ?2 L1P4-UP^ UP0JIF7J IF8 UP<J orUPIOprotem The mdivjciud pry:esr 

components ot t^e dbovc merjisoned LYSTl YSl -IP complexes ttave been imnhcated uiceUular 
tuticta'ns. >i^c udsijg but ri3t hmitec to. ('"i phvsiological procas&vi including, but not rcstncred to 
signs! iran&auctiasi ^.i^sicular transport the lormsttoa ana c>oc%to<!ts at acidic, iirraceiluiar 
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yrganeiics, pjoiCin irafiickmg. pigmentation teguiatiOfi, pktslet fimciaon, and viral response; and 
(ii) pa?hobgicsl psocesses iticludirsg. but not restricted to, atopic diseases, autoitrtmiine diseases. 
Uegeneralivt' diskjjxierrs inciudsng neurodegenerative 4isea:>e, hyp«r|jrotifefauve disorders 
itsciudiiig tumorigenesis and Uimor progression, ocubcutaneotis albtnism, hypopigmwitation, 
5 platelet dvsftjnctEon and vsral mifeetioas* 

\t oi-rdi!ij:h v'c^^.ni inveation also |Jrovid<JS methods for screening ^ LYSl LYS T-IP 
:oTi^phu IPC sn.vjtiar s 1 ¥31-2. LIPL L!P:. UPS. LiP4. LIP5. LI?6, U?7, LIPS. LIPQ. or 
1 1?5 i! rri>-^".t , J.S wviUi dt.'r\su\to^ and analogs of the LYST,LYST-IP complex, scresnmg u 
i YST-2. up:. : fP3, Lir;, L U 5. l 1F6, lip?, IIP8, LIP«. OS UPiO mRNA; scjcen^ng s 

10 I YST-2, LIPL L[P:. 1 K-' >, LiP4 L1P5, UP6, LiP7, UPS, L.P'> or UPIO Wicjn for the abihty 
10 aUt? cell tuuctiorus, piaueularSy ibose cell fimcrions m w^iuii 1 "^''^T. \ VST ^<id'ot & 1 YST- 
iP hme been impHeaied. 

l"he present iuvmion abo relates to therapeutic sn,v3 prophylaciic, as well ess diagnostic, 
progtsostk, md screening methods and compositions based upon LYST:LYST-IP compJex^ 

i s (aud the nacieic acid molecuies eocodiiig the individual proteins that participate in the 

complexes). a$ well as LYST-2, UPl , UP2, UP3. OP4, UP5, LIP6, UP7, LJPS. L1P9 or LiPlO 
proteins md encodiog aucjeic acid molecsles, Thempeutic compounds of the invention include, 
but are not Umitcd to, I yST:LYST-IP complexes and complexes where one or both members of 
the complex is a derivative or analog of LYST, LyST-2, arid/or a LYST-JP. Therapeutic 
compounds also include LYST-2, LIPl, LIP2, LrP3. LIF4. LIPS. L!P6, 1 1P7, LIPS. tIP9, or 

denv^;5vc\i. frag^isenti or oiu-Jogs, oi the si tsKun . a id ,iix IsJiC a^iu.- cnco Jmg mo ivosn^ 

rro^cTs. ct;n% at ^ {rauwitt anci .inaiocs nierapcu^ic compouna;- ali>f^ induce antjsense 

ruckic acjos the nucieotjde i;.qi5enci;;» encodtnr ih^.- L \ ST LYS I -iP comniex ,;om,ponen£s.. 
M. .^'ui I \ S r-?. L IP i . L IP:, : li^J, LIP4. L1P5. iiP6, UP7. LIPS, LJP9. or LiPI« antisense aucieic 

-icjds Diagnostic, pragoostic and screenmg kits are also provided, 

Amm&i models and methods for scnsening for modui^tots {/ <? x agonsst^. sotagonists and 

imMbitursl of the acuvjty of a LYST:LYST-1? compie-v or of a LYST-2, LIPI , L1P2. LIP3. 

L!F>^, LIP5. LIP5. LIP"?. LIPS, LIP'^. or LlPlO protein, are also provided in the presem isivejiiioti- 
30 Methods for ideirtiiving molecules that lahtbit. or aitenutively, that increase formation of 

LYST:LYST-fP compie^5e5. are alio provided tn the present invention. 
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BRIFF DESCRIPTION' OF THE DRAWINGS 

MGORF 1 !^ a depictton ot the uovsi ««deoii(ie sequence \SEQ ID NO I) sxid 
deduced ammo acid sequence {SEQ iD N0:2) of LYST'?. The codsng sequences begsnsmg al 
S toe 1. mdicated by an arraw. and smrng at base 794. begmnmg at base 774. mdcated by 
arrow, and ending at base 1424 were used as '"bait" m the assays tiescrsbed m (he Ex,is.NtPLES, 

m;m. 

£.id ^ £MK^ «a t)% . !'"Ov\ Trc k'^os^*" ^eqi eiKO 1:^00-5 aOJ sr^ i uk ''-c; im^>z.\ t^n s,oJv>r., ajjc 
{hereiorc sIh' ilo >estauu at ammo dcid poiftion 1 5S denffiea in bold jnc'caung that the ssqaence 
nrnw bs extsnced in the a«injio-tennmai direction. The sequence does not iis%e a STOP codon 
Tie ammo scid at posmon ffS (awnbered from the positsoa 1 Ik residue) may be encoded by 
!5 AAC (A$n\ ACC (Tbr), AGC (Ssr) or ATC (lie). 

FTOLRH 3: is a depiction of the LiP-2 nucleotide sequence {4^5 nucleotides total, 
OertBajjk Accession No. A^O 10799) (SEQ ID KO:S) md amiso actd sequence (SFQ ID NO;6) 
The ptey sequence sdentiftcd in &e ajjsa> described in the Examples, mfrct. begins at bases 3 , 

20 FIGl.?RE 4 . IS a deptctioft of she UP~3 nucleotide sequence 0 J 98 residue's. SEQ ID 

\0:7) and ^mo acid seqaence ^SEQ iDNQ-S. respccdvely), UP-3 t'^ a RO^/ romoiOg. The 
nrev s,.»quence identstkd in thv' ass^v descnbed m th« ExAMPLi :nrfj Xiixj>ir% ai ba\e -MS 

j RHIRL ^ >s JvpK .to >^ She i IP A nudsvl dv-- i-vquji^v.^ a>>tai ,>} KJeot.dt;^ 
StQ ID NO ana iir.sao avM bt\5u«ic<. tS^ <^ ID \0 iO) 1 IP-^ '.s J ,-'^rsT b3 h.->.rrk-g The 

35 prev ■^^qucnj:^ 'uenuC'eu m liisr 3i.sa% descnbed ihe rws'PLE:^ jr/i'-'j hegi i'- at bjse 2 the 
proiem tran^iiatson depjcted does ncit begm wtlh an 'AlO" initiator methiunme codur. ve 
iumiisc the protein sequence encoded bv nucieotsde residues 71 to 89S. a& show.n. represents a 
C-ten?«na' protetn fragment, v^h^rem the H-tcrtJimgi protein sequence ts not repjesemeci m the 
tkure. 

30 FIGURE & is a dep'cuon of the LiP-5 nuckotide sequence i Xdldi of 511 tiocleotide$, 

SEQ ID KO M i and ajotino actc i^cquencc f «:E0 ID "^O: 12), The prt.y ^equenc>.' identified in the 
descnbed m tne Lx^MPl s-S. inp'a. n&mtxs at base 48 
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FiGi. RL ' a dcpscr'on the LfP-6 r:>i.k\-xiJe .s^a^i^nce {totai of 7r n!.:vl!.>-^;!jle,s, 
SEQ iD NO. 1 3 } and amino acid sequence (SEQ ID NO; i4>, iJF-6 is an ns^-i homoloa, 1 he 
prey sequence identifsed in the assay described in the EX/VMFLES, infra, begins sx base I 

FIGURE 8 , is a depiction of the LIP-7 nacleotide sequeace ({otal of 45 i n«elsotJdes, 
5 SEQ m m-AS) and amino add sequence (SEQ ID NO;16i LiP-7 ssaTCPiOA homotog. Th« 
prey sequence idenufsed m die a^y described in the EXAMCtES, it^Jm^ begiiis at base i , 
iadieased fey aii an'ow. 

FIGt.'R[ -, V ih a depictiof$ of the I IP- 8 ni!ci^;oTiic scqwnce (totai of 402 nucleotides, 
b^-Q ID NO' i ! and ammo add sequence ^SllQ ID NO: 1 S), UP-B is a KAP4L iiomoiog. The 
!& pFe>- ie^:|uence identifk^d in tli« assay described m the Exami'LES, ifffro. begins at base 1 ^ 
indicated by asi arrow, 

FIGURF 10 a depictjon of the UP-') nucivmidt^ sequence (totai of 5f>'i tu:. it-oiiJ,;^, 
SFQ If) HO 19j und ammo jcjj sequence (SEQ iD NO;20), LIP-9 is an etr-1 homoio.^. - he 
p!ev siqucnc^^ idenut-c-d m the assay describe in the EXAfv«>LES, /»f?v. hegsrss. at basi: 1 ?S, 
I S indicated hy an arrow. As the protein trassiation depicted does not bsgin with an "ATG" initiator 
methionine codon, we sxirmise the protein sequence encoded by nucleotide residues 78 to 716, as 
showUj represents a C-temjinai protein fiagment, wherein the N-lenniaal protein sequence is not 
represented in the fsgtire. 

HGURg }\ : is a dqjtction of the LIP-1 0 nucleotide sequence <totel of 373 nucleotides, 
ip SEQ IT> NO:2 3 ) a«d amim acid sequence <SEQ ID NO:22), LtP-1 0 is an chkketi tyrosjae 

kinase hojuoiog. The pssy sequence idsmified in the assay descnisd m EXAfvaf tES, infra, begins 
at bsse I . 

0Gliii.E..i2. de noavifjites the spccttlcits of s .\'ST ir-teractior.s Sho'.'vii !•> liie natrjx of 
•■csuii*. nt'thc vca^ii !V,o h^'brui system as^,s^s, 'Hie tr^UiT-s 3.--;?;3ys ns-ifiu ihc bais psc:ti;inr> I.YS F 

25 and L"^\ST-r. are uiJiccilei abo\e Uic -.'olisrui.^- LVST n>..!o .;v\t r\ t.\e M:!e>.-nN, ir-r\'-:i.:<.] il V^T 
FOR; ;i£)d ;5 ioveri-c il-VST IlEV^ screen. Tlie pre) ptotSi:i^ i4~ V? protein, HSi rroierL Ujs, 
BMKL EL, XAP-4. OSQ, casein kinase 11 btria SU. caimoduiin. troponin L i;nportin beta. 

F;e~K FRRcli. ntio.u^n ."^B. atmphin- i , norbm. HBF-G2. UGS-i, GBDRK OPA comaiiimg 
proK:n. M t proieus. LIPl, tIP2, im, LIP4. i..fP5. 1 ii>6, Lii>7, UPS, LIP9» !ind LIPHJ, 

30 retinobi;5s.t!.'!ij<f, p27! Kipj ), RGL-2 sxid vector control are indicated to the ieft of ifee columus. A 
positive interaction b^nveen rhe iudicsHfd bail and prey proteins is indicated as in the box 
forming the intersection bejween the particuiar bait and prey proteins, a lack of interaction is 
desigsaied by N.i-).^ not detemitned in tins test. 
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FIOURI: 13 : i$a depiction of the coitecieii nucieotidsx stiqiience i SEO ID NO-23 s and 
deduced amino add sequence i SEQ ID KO;24) of LYST-2. The coding sequences begiiising at 
base 3. irtdicaied by sn asrow, and ending at ba^e 794, and beginning at base 774, indicated by 
arrow, and ending at base 1424 were nsed as "bait" in the assays <kscr!bed in the JExa.mples- 



DEI VlAV) m ^CRIPTION Of THF i%\FNTl(>N 
Ihti "TCNcri'^ 'tnc n •■•^ ba<?ed upo t tv^o pro ci m poaaiu jt 5sgulaiii5g 
JO !.--.->N^-",a;. r^'fi^k J >„ a.iiJ t tiv.JOf, 'nes ^ YS i arc a nossi L"^s S f ho ao't^si ocuO'^'lVit hc^reirs 
^crotec I \ S F-:; LYST " - i' "4-^ ifULfio acid \imtiar>i> u .A'ST and j<s ircxe.n contains 
tlv coiis^n cd BLA.cn ui:!Tiair descnbe-i ui Jbe Chedjak-H /^'.^ \ S 1 prvteii j.nd the murine 
oesgv prt't^ U5 U-\ Ss on?^ em^ odsmen^ of ihe presen; inxention pT.^^'iut. s r Cirnpcsinor! 
eo3rpn>^-8 :V i gea.» ot 1 YST-2 protem iSFQ ID \0 i dn< ST Q ID NO 2, t.*specti\eiv 
IS . !? TCI 1 ) and the moie complete SEQ ID NO 2 i an4 SEQ !D NO,24 S.FIG U)J. and Uenvattve^. 
tmgmentSi md analogs thereof; 

tysrr;LysT-iF complexes and lip proteins 

The nv^otion is directed toward the inventors" discos ery that certain proteins bind to and 
m tarm ^osnpicxes v.ilh I Y<iT or i YST-2 proteins said LYST or LYST-2 mteracimg protein 
He? n^; dfis, sS'wu t !K-ei ^ it, u " L YS f-IF' for L YST-InteraotJtJg Protem) Said L YS i -IPs v,sk 
oeiu^'icii V.5 rg 1 1 smpr<>\ea. moditWd fnnt! of the >eapt two hvbri I -vstvm See e g Chsen, e* 

^nnu i ottMr \M pnnesr . i S s .i-.g zrx.^'s r, ! *LIP !, SI g !D \0 1 > 
rre--^t'r ^ pr > . n : U 2. SI Q 'P NL' I ^ ^ T-m .mc mg proteiit-J {IIP-"^ ^} Q I J NO 7 
i \Si-ii.t*;xact.rignrmen~4!LIP-4 SFQ in NO v), LYSI-inier4ou g prox-m mDP ^ S^QID 
\0 n\LVST-3meractmgprotetn-6<] li-6 SEQ ID NO Tv- i ^ *^T^snt. ! 1. 1 t c ? (LIP- 

SO -7 SEQ ID NO 1 5 1, LYST'imcractiDg ?-»rotem-a (LIP-S, SEQ ID NO 1 7), L YS f-mteracung 
protem-^ SEQ ID NO 19XsnJlY'Sl mtmctrngprotein-lOCUP-iC'. SEQ tDN0'2lK 

were fout d :o form compievefe ufjocr ph>,SKJiOgtca{ conditions v%uh LYST or ! YST-2 
{comp«exesufL^ '^l or LYST--! ^vuna I YSf-JP a«e md.cateJ "LYST tYSWP" complexes 
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.le db"\^ n VfjL p! ^'cir'S iia>,e nor beeis prevjoijjjh desejited. aiid are novei to the presem 
.n\£ntu,-. : \ "^T I "S'Sr IP cfssTiplexei. b\ Mrtue of tlie mlsiraciion, are imphcaJSvi iii 

nodaiatusji ihe hjrAUo-isl act:v3.ncs of LVST i.n LYSTO and its bindinij partners Such 
funcEsonai activkjcf. include, but aje mt limkeu to, liw phys.tologksi processes aiid the 
pathoSogJcai proeess<.'s that ocm wiihin u^ivldaai ceH:s. or thai occtjt throughout the T!Ssoj?s ai^d 
otgaas of an organism in question. 

Hepatocjte growth xactor-reguaited tyrosine kia^e substrate, Hs^, vvas found to mreract 
wth LYST Iragemem 6586-744^^, This sequence was isolatjsd once ftom a screen of a fetal brain 
sUHA hbrars'. The 5" eiil >it the Hr^ Cione corresponds to aniimo acid 84. 

Itte \-tomitn3l ^t^'i^nct I "^iS f 'r'tmcVd \\rh 14 3-5 m'sif 'n Fourcoiomes, 
repre;,crtinc' t.\.> > lacpc: dc^ r , ; o'jm. v > ;l'iu u^l i , t^\ci • .^() .jvhfii 

screen- -^f the r^t,.i! I'aus cDN A hbrarv c^tv Tao^c lr, \riothcr L YST iragmcn; {bp 4!!0«i-4S2i' 
tmeracted witii the sanse region of 14-3-3 paitem. Tsits interaction was found once m a reverse 
screen cf a fetai brain iibrai> <see Tabk ib). In addition, eight colonies, jrepreseiiting seven 
mdepiifident isolates of 1 4-3-3 protein wans idetttified in forward two-hybrid screea? of fetal 
hver. fetal brain, and adult heart iibiari«s (see Table k). The LYST-interacUnig domatn of }4-3-3 
protein ^ammo acids '?7-245> did sot con^m the dimeiization domain, rtMsnbrsme-biadtng 
domaia. or PKC-inhibitiou doniain, but did include the anncMa-like domat» that is iittpo«mt in 
pKJOioting Galcf um^regulated exoeytosisv 

\n addition to 14-3-3 protein, the LYST N-termmus mieracied with 14-3-3 beta (aho 
called HSl protein) vdrh has S2% amiiw actd identity to 14-3-3 protein. The HSl ajtcraction was, 
identsfied twice in screens of a fetal brain library (Table ihh The L'^'S < -mteractuig tcgioss of 
H,S1 protein (amino acids 31-246'^ was the sajTie as the C.VST-tme-acu-ig'-egto- 'if 3 
protem Keithe- tu.^ nr.^siuiizn „■ . i^m-i't ^ .>f L> ST .> s I'td uk- rtccn,K .-^.'s^ nbed 

consensus ' + L-i.' r loi-l ViiTt- et 1^^" Ce v'<^'>-7 ) > !;eret>-inj ^ --"^ pr..iiejn 

v%-as iho V, 5!d 50 AXciK .>Uh LVST-2 Jragntva ' 4-14.'4 t [able 

" i \ ^ \ Jjrmis.jt. >ji'>'50 iKteracted witr. the <_ icjtnitu! t^'volve a;tnno a^sds i-^* 
ci'rnod.- r an .te-aenon Kientifsed orsce m a screen c-f a fei.i^ bram ljbrj:r\ { . d'r V ib^ 1 hs 
[-'"■'ST \-termmus ah*.' tntv.racied with the C-tcmiin,iI half of ,1 sjeioid hormone receptor, 
estrogen receptor-reiated protein (HERRI ), an interaction detected three times m a screen of J 
#tal brsiji library ft^lelh|, 
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^h>^ I VST ftagB-sem 2347-3253 was found to mteracj wfth ilie L-icj-jtnnui- ^-r BNtKl 
dipha kinase m an intersjction detected ihree tsmes repfesemitig nvo dsffctem 3so{aws in a rc-vsrsc 
screen of a fetel fcrain iibran' <Table lb). Hie LYST fragment 3190-4032 was foujid (o m?«-acf 
wth lh« carboxy-ierminsi half of OS-9 ptecmor in an interaction detected three times in a 
5 forward screen of a Keratmocyte \ii^&sy (Table Is). The same LYST ferment interacted w«b the 
N-termiiial parr of troponin L as detecte<i in nine colonies r^preseatiitg two diffwent isobtes in a 
forward screen ef a fcer^jnocjte Sifararj' (Table ia). The LYST ftagmem 481 9-5700 was found to 
interact with tiie fos tmnsformatiori effec tor gene Fie • I in an interaction detected twice iii a 
fet^vardscreen of s fetai brain librar)' (Table la). 

m The LYST fragniem 658o-74^*^ ijucractc ; ^-S.) v-^v.: rjr.i'.^m-s; the c-tennStial ijai%'es of 

Xhe jmporttn beta-subuniu imugef. 5S and n.-it:-;;., Th^^ 1. a-5d siovel genes (referred to as 
LIPK LIP2, LIN. l!P.^ J.IP;- = iP", : im i ^ec ; -ihic ; tu In addidon -o LYST 6578-7449, LIP6 
interacted wub sIk LYST -Jonsdiii i.o:su«s-r.!' Vv ?>4<'i repeas.iibp k)S76-l 15} i) Two independent 
isolate-^ tU" LiP6 v-'nx -dentiucd araon^ jnteractions; with the WD40 repeats. Casern kinast- U beta 

!S subiinit wlwch inieractetl with LYST fragmem 3190-4032 in forward screens, also interacted with 
the LYST WD40 repeal doa^in m t^verse screens (see Table lb). 

The BEACH domain of LYST (bp ^502-10590) inteiaeted wtb six proteins; the amifio 
lemtinal third of atropMs>-l snd embryonic f yn-sub«tiate i (Efsl ), the amino terminns of OPA- 
eontalmng protein, beterogmeous nuclear riboproteiu M4. LIP3 md UP9 (see Table Ib>- LiP3 

m also injeracted with LYST 9037-^585. L1P3 interacted as well whh LYST domain 9037-95S5 
which includes part of the BEACH dooiain. 

The LYST fragment 9037-95B5 v^hich iiicludes the 5' part of the BEACH domain was 
found to interact with LIPIO. as decectcd in seven idemical coionics sn a ionv^rd sctsm of a 
heart Isbrarj- i T-ibie ia): with Glialblastoma cell differentiation-rciated prateisi (four identical 

35 iscdaie.s of a keraruiocyte iibrar>'); and with KBO? (five isolates repiesetttittg two different clones 
of a fteaxtimrary i i fable la).. 

A;< v.iv.-vri-\b«xi ir; iai:>ic i and Hxcniiple 3, m^<t. iiie irAt^'ii-ors propose -iif vjlio'sVinE^ 
hi.'nK*'.ogic;- for the u-s r-i-voi [.YST-IP proteins identified in ihe pre?en? inveatK'n, h3\:i 
vho5no;>.>g:c;- fcsr.;; bcist.'d on BL AS'I 2 0 soSwnre prouram fN.CB.L.) ho:no!«g\ .-^fiirches in 

10 kriL>\s n nucleic acid aiid amino acid databases; {..IP 1 ( f cp- 1 0 homoiogj. LIF2 (L 1 7 hoisuiog}, 
LIP3 (Roax proieit) honiolog). LIP4 (hnRNP-e2 homoiog), LIP6 (N52-3 bomolog). LIP7 
(TCPIOA homolog), L!P8 {KAP4L homolog). L1P9 {txt-l homoiog), and LIPIO (chicken 
tyrosine kinase homoiog) No known homoiogiss where identified tor LIPS, 
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UF j\ HP IIP^?. IIP 6, LJP^\ UPS. UP !md UP-U' genes and thejt encoded ^mno cc.,! 
sequences. Sasd genes have not been previously described, and lh& protem iya:iStotion products 
of sasd genes have noi been previously defined. The inveation provides for a L LIP- 1 . 

S LrP«?. LIP-4. iJP-5. UP-7, or UFAQ protcsn gnd §^ne encoding th« 

protein from iissj^y dsfferes? species, particulariy %'ertebmtes, md mote paiticulariy mammab, 
{The LYST4P ,<?ubcroup comprijsing the UP-U LiP-2, LiP-3, yp-5. UP-6, LIP--?, LlP-8, 
UP-9. and LIP- 5 0 r roun-,;, or f-cues encoding said proteins are designated herein as the tea 
""novel UP'~ jiejk;,-. v>f pfvjt^sn; J I» j prefeiwd etnbodinjettt, the ten jsovel LIP proteins and genes 

{£5 are of human origin Proauction of the foregoing proteins and derivatives, e.g , by reconibin^it 
methods, is also rroviaLd in the presera invention The oresent invention further risiates to a 
x."^'S ^ 'ir rroicm dcnxavs^: o" anaio^, that ;s unjtso. r,\> acts*.,,, , , cipibL ^>1 ! xpUM-g n-ic or 
more Keiown Tiinc'jo-i,ij Lct!Vi:te> as;-ocia;cd wnh afuU length t^wjia-iypcj LVST-IP prowsn 
FunciionaJ ac;i\ uses inciaJo^ hiii are not hmsisd to, immtmogenicity, antigenicity, and the ability 

i s lo form a compie.x witfe L VST or LYST-2. 

I>erivatives, fragments, and analogs provided herein are deSned as sequences of at least 6 
(contiguous) aaclejc acids or at least 4 (contiguous) amino acids, a length suffjctent to *iiovv for 
specific hybridization in the case of nucleic acids or for sj[>£S5tfic recognition of as epitope in the 
case of amino acids, respectively, Fragments arSf at most, one imcleic acid-iess or one atnim 

28 acsd-Scss than the wild type M\ length sequence, Derivatives and anaiogs may be foil length if 
f^^td mi\ iengi- derivative or analog coniaiijs a modijEied nucleic acid oi amino acid, as descnbed 
/,'?/? <j Oerivatjvc'i or analogs of !,YST or LYST-2 and LYST-IP.S, incitjde, but as rot jsmttcd to, 
moiecuies comprising retuooi. t^ut substantially homologous to LYST or lYS T"-2 or I.YST- 
lP,s, sn various emboduncsits. bv at !eas{ about 30% through about 9*^% jdenntv iWitb a preferred 

2S sdetitity ofQO-^L^*'bio\cra:^ amino Lc;a Cv, 3^ i.. ^ u*.- (. > s t 'A.jen conipaT-ed ;o an 

ahgi-isd sequcHs^e m wnicr ihe a.i!pnv!r n con-? c^^ ■^omf^wr noToioc> pfO!.'-,3;n kvov/ii -r. il^i 
Lit. \'^h-j'^s e; (.(^iini; nucleic acid s caj&bk- oi h^bs^dl?J^g to TiK contn'v."r<.-ii ^ , tiie inverse 
^orip\- r.i.!ii' M-ii!ioxit 0 .-ncodnit, LVST or I YST-2 yi <; LYST iP it«je! ^^trin^^ent (the 
jTJCk-ie::, t-nJ-'^Jir",'!!?, rr,etic::,uc.\ •^triisgertt, or Itsw ■<tnngciit i-wiJt'^tOTis >eiL< i. <, Au^aO^^Li' 

m C UKRLX:: pRQiot OL s \N MuJ.Et.LLAR BiOLOGV, Jultn Wik'v &. Sunb, Ne'v\ York NY, \ 993. 

Simtlarly. fragments of LV.ST or LYST-i and LYST-lPs, include, but are not iimised to, 
moifciiics comprisjing regions that a.^e substmitialij homologous to LYSt or I YST-2 or LYST- 
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IPs* in vjsnctA e- . X <. 1 1 i s K at least abou; 30% throut'i about <5^to'M^M^ ,^ 
acjd sequence o' Kk'nuo.:^ Si^e o- v»hen comparea to an aagned i>«Qu«nce m vtbjch ihc au-rjunent 
IS done bj a computer jiosTJOiogy prv»gran known in the an. or whose encoding Kuclesc acid is 
eapabk of hyfandj^mg to the compiemem (e g , the inverse cctapkment) of a scqu\jpc<? eacfidrng 
g I V ST o? LYST-2 or a I \ ST-IP tinder 5ajag«iit (tbc pj«tefred embodiment). modersteK 
stringent, or lav, stnKgerst condiuoas. In & pt^femd etubodsmem of &e presetji m%emjo«, 
■dfcfenieniionsa jragments possess nadeotide or ^atJinu acjd sequeacss which sxq compriiea of at 
isast m% 0t %\ dd t> pe, for 5e igth i,^ S I or LYS T-l or LYST-IP proteins or 80n of the 
nuctac <iC'd seqijeites, etis*>idiri^' ^hc^c pf^^sn-j with an overall 90H nucleic acid or ammo acjd 
if sequence idenmv - 

^ ^ s I " '> S i 1 ont h \ srtut. L v ^. rat ion ..irv in^'H catea m moJui Ujnu the 

induce l-t virt.< , < { a ^nToo to i o prs ssoiugicai procc.^.->er m^iuung> but n-Dt restnctcr --ignJ 
tranSidjvt.on v«>o,'i,^* - irajssport. the foimation md exocvtotis of acidic mtraciJIuhr orcajneiies. 
! 5 and protesn trafBcxUas, aad iu) patiiological processes mciyding, bm not restnctcd to, atopic 
diseases, autoimmune diseases, degetieistive disorders mcJudiag netj3rodegenetati\e disease, 
hypsrproii&r-jtive disorders iijclodiog tamongenesis and tumor progression, ocidocEtaneous 
albiiasmv hjpopigtjismation and platelet dysfunction, 

Structurs! ^pects of LYST,LYST-JP complexes. LYST-2 protein, or said ten novei LfP 
proteins identified SfUPfn. and fragments, derivative, and analogs thereof, contain determinants 
importani fu- anllg<.^5C3t> (detmed herein 8S the abihtj to bind wUh an antsbodv snec Fic to a 
designated prote':> or nroiein complex, or the abtltty to compete for bmding wth sanse), ^lad 
immn-io^enicit} (defined herein as the ainlhj to generate an antibody that bmds to a designated 
crotei.-i 0' proie n c^i-vplex i DeriTOtives or analogs of the L YST I YST-IP cimplvx th it luw 

n 1. "■.^n e\ t c i . enhaiCvJ, .^^r aitvrnati%e.v iacV c r mx'ishit .i prcpfr^> o* misn >t / 
pa -"icsi i'.o T X ! \ S " ^""^ " -.P ooTipiex) can r>e it cd ai. inuucc'-ii c r mhibUer'i rt^rcv > o ^ 
OJ ' .!( r . prwyjrJv if ' .^-^ ph\<=!olo!7 ca. correi.^Jc': \ ^pe^usc em^oumietii r^S-i.c-- < 
38 . &T I \ ST i-* tompis-x ofd fiagment of j L YST oi LYS F-i^ protem and/or fragme it oi .< 
I YST~ii* protein that can be bound by an ^tJ-LYST and or anti-LYST-iP anubod> or by an 
amibodv specific Jo' a I YST LYST-IP complex. v\nt,n ^.uch fragment is inciuded in s 
LYST:LYST4P compiex. 
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it.' t to ) L'i S I oi 1 YS I "2 * ijc jnv vniioii further "-elates to L \ S i o- i "^'S " ~2 1. oraplexes. 
in p^acylar LYS I or L YST-2 cctnskxes wtth ont or more of th« ibo% e sasa L\ S J -IP prijttetJis, 
Tlje m-vsmiQii further relates to complexes of dertvatjvsis ^aiogs and fragments of L YST or 
I YS7 ~2, wnh denvativtfs. artdJogs and fragments thereof of said 1 VST-TP', L YST L YST-IF 
i.ompi«'<3s va&y be commicd of a den%a«ve of LYS1 or tYST-2 w,im a wdd tvpe LYST-IP, a 
vviid type LVST or LYST-2 \«th a (k-nvaiive LYST-IF. or a demative* LVST or LYSTO ith a 
derivau% e I VST-IP, -vvherem said deFt\at5ve has wtM type function In a pr^terreo emt?odim!,nt 
i,uc]i compicxes bind an auts-LYST LYS F-IP complex aatibod\ U a ^rectik smnoJsr'ost. 
complexes of btrnian I \ I o ^ sj svitij { I'm-i 3 lYST-If* p-LHssn are ir.>\ia^f> 

TRv' mvention ai'-^s t:^r,'v r i Oviv .t! p'^u. cinq ax'd or sOxa m^, ^ \ " [ S'-^P 
comn> .n a sptCxt tuihiti I "'i\cm!or! pi-o^ i.eb -roir^^u oi u ^>i- huu 

DN K ei-biiUucs to exfJiiss K> h > ^ \ ! *^T-2 uaU wndsng ponrcr i or '^rsgnsentb, 
denvatt\e& or ho 1 1. lo^s o o \v o- L>o^h members of the complex) eiliier ^v^e^e both bmdmg 
partners* are tjndet the eontro} oS one heterologous promoter {i e., a promorei noc natturaily 
assoejajed wish the nattve gese ensodrng^e psfftjeular complex componest} or where eaish is 
tKjd«r she control of a separate heter oiogoos prosaoteri 

The jjieseot mvention. provides for m^ethods of diagnosis, progaosss, and screening fo' 
dsseases and disorders asMsojated wtth aberrant levels of oae or ijsore components of a group of 
Tvrotems and protein comoiex^js corapn!,ing, LYST:LYST-IP complexes and I "^'S f-IP protetni 
ths invent on also p^^jde-' rtej.i-Ja ol treattng or preventing suc^ ds&eases oj ajsoroers 
oomp'isir& adnniustrat)on oi tht. LYST LYST-IP compiex or of the Lvs r-iP pt>-^'^!i>s, t r of 
modulators of I YSTXYST-IP compk\ .on-nation or actnnv ^t' ' <)rt a n iJ i^'p 

L YSTX YST IP complex, or ron-comp!e^ ed I vs I or it' t>i'5un^ car? n^r o' >aam;;i' iji(^r<.'oi-- 
rrefe3-aoi> the JragJieiu , < - on oiW'^l ^> the I ^ ui s -e-v? % s 3x.vn\eJ 

!fi c< mpL"\ ^3^''"arJl^ "Ise^e jret i >cS^ « ■-^ '■'t,.u-cS.i Jcmsnist^^nf - ni * " i ^ ST or fe 

\ . 5' n.j !!'(. -case or aeir^asv ">j ■'ii'i'' ^rimK\ ai^nnof^'^t.-. • mail in >ki.u;e 
T li >) ors 0 l< I'l^.tr o. b i T YM comjj^ev foroiatsor, or aon^'usiierifig Uiiubodjcs rhaj 
eithe. ^!! n/- r^^xii-d^ ?e the I vsi I 'i ST-IP complex 

\k ooib of as?avtng n ST L^'S^ -IP complexes or of 3j,savittg i YS P-fP proteins fos 
activity as tnerapetrtics or diagnostics as v^tl! as methods of screening for I YST LYST-IP 
comotex or LYST-iP protein mo>ji.)£stors \ < j ixdubitors, agonists anti antacoriists} are aiso 
P'o\ 'ced See. e g Mrti^ODS l\ L\7v \'OLO<..y. (Abeison, Ed ) acaaenitc Press 1 QQ^ 
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RECOMBINANT METHODOLOGIES 

Fctf recombinar.t express»OR of one or inure proteins, ail or 2 poruor. of ihe nucleotide 
sequence encodjng tise protein csn be msmed mto an appropnate expression \«ctor Th<, 
$ necessary transcnptiunai and tfanslarioaai signals may be pros idsd mth the expressxon vector cr 
may be supplied bv the native promoter, and/or ^eir flanxiKg regions. 

The r.VSl, LyS1-3. or LVS f-3P protesns either alone or m a complex can be obiamed 
bv melh.vs xrowTi m the srx for protesr pi mcafor ^n i rec.-"f i^iuA n prc^^ir n 
ror rcccnUMr»<r.t v'N'p£Cj6!i.v .■>ro or mort- ^ ^.o pfo'esn > 'iw T-ciejc ^wA ct mim iv 01 a 
ia portion of the -i.^-leo.KV^equi.-ic.; er^r^ i, i k . r v - i smo a:i a'jpropnatc 
exuression ve..rnr , t , \ Lvror that i-ontc^rs iiw ncc«i.saiy eietneins .t*-- the :ia^<ici tr nt .ji ^t:^ j 
irans^auon or Uk- not'rtSs^ :?tot<.!n cud'nt ^eijaejice Thenecessarv *ran\cnpt)Ot.a' anrt 
tmnsiationitl bigusji, can also be supplied by the native promoter tor L YSl or LVST-2 or an% 
LYST-1? genes., <5iid or their Hanking regions. 
55 Irs a preferred embodimeot, a L\ ST:LYST-IP complex is obtained by expressing tiie 

entire LYST or L YST-J sequence and a LYST4F codjag sequence m the same ceii. either tmder 
the contml of the sanae promoter or under nvo separate promoters, in yet another emboditnent. a 
derivative, fragment or bomolog of LYST or LYST-2 and/or a derivative, fragment or homolog 
ctf g L YST*IP are Tecorabirsantiy expr^sed; Preferably the derivative* fiagmeat m hemolog of 
26 I YS r or of LYST-2 and^or of ^e LYST'-tP protein forms a compiex with a binding panner 
idenutie j o\ a b'nd.ng assa> , ,>iich as the tnodirted yeast two hybrid systent (rat.' c g Chim. f ^ 
Pn-c \.u-' i,a,tSc, i'SA,8i( U, and more preferabh tcrrriN a ,:orip:ex iliat 

bmds to an .±-va LYS'' L\ ST IP ujit^^x an:srod> 

>i A sp'^^c tiv, «.T,bn,a.n^en5 a \ec rr ^i-ci t^at _ ^'^<nr s„"- a vr^ rotci or er<i,:t\ i!nls,eil to 
25 ja.cloi>? ! >rqut;"'C4;>, vn::<>ainj . v<;i , s f . -> \,- fragment. d«<-t%a,5V!. or 

nonio'.og thereos- one rose on?-t s or tepbcaittiii, atd optK<n,iiiy, unc or more selccf^,blt 
tnarkers \cg.sn antm'ouc !v.-iibtancf gene) In a preteTn?d embodiment, a vector is used tba' 
compnse,s pr^,^nioter opi-rably Lakes! to nucieotide sequences encoding both LYST ur LYST-2 
a I YST-I? o;je or more origms of repiicatjon, and opnonaHy, one m ttxore seieetabie 
30 tnaxkerSi 

Expression vectors or derivatives which car> be used inciude, but are not limited to. 
huin^ or animai viruses such as vaccinia virus or adenovirus: insect virtjses such as bacuiovjrtjs: 
yesst vectors; bacteriephsiae vectors such as ianibda phage; piasmids siich as pBR322, pLiC 
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-ii - li ^ ^ t \< or ii5erSl«eScnpt%eaor<StTaiageae. La JoJa CA). and cos»mjd\ector!> 
letiou-j ^-.cf. titay j^ciude m vuro recoitjbmant DNA ana ^vuthetic tvcmjiques and n vivo 
iecombinant& {gcijetfc rtcsjinbiiutUdnK <\iiy saitabk tianstnption sad tramslation <;femems mav 
b? used and expres.s.!on may be regulated by any promoter md or znhms&t kuo\Nii m the an. 
t*romotcrs sources which may be used include, but are mt hmtied to. \tnU. mammaha«, 
p<-okar\'ot3c, and plant promoters. a«d promoter demem from yea&t aao other mngi 
I mvcnptiorsa! control itrgjons Tsav exhibits tissue specificits or «mqmtotte evprsstsion Po-^itive 
L.iMKb <i X" sijentiHed a-ix '^ttroa knour. w art Se^ e ; Ausubd, tt a! . CUR1?£NT 
u s N' MCLC^ n > R B c a <^ m Vv i .\ be \ \cu York, NY, 1993 

X hj^'x bti. .ic nci 'imu'-xi ^ r i.nnJs v.>r modilied \ ru^ei <^L>t i-^e vtic n s^sicr in j.^;: oe 
sovvy<. t J?.e x^ith the host ui.ed Such ^tXiOrs racmde, but are not ijmued to, ba^ttmophage:* 
such as ianibaa denvati-v e:>. or pkimids such as pBR322 or pVC plasmid dem atjves or the 
pBiucStupt \ector (Strsusgeiie, La Joiia, Ca>. Insmton mto a ciomag v4»cior can, for examipie^, 
be dccomphshed by Hgatrng the 1>NA ftagmetJt into a doamg vector v\hich has compieaneptary 
oohessve termim. However, If the compiiaiietstary restrictjoa sues used to ftagmeist the DNA are 
rot presej?t in the cloning vector, the ends of the DK A niolecote may be ensymaticaliy 
'pohshed** to ensure compatibUh> AUemativt-iy , ^y $jte desjred may be produced b> iiptting 
aucleoJtde s©t|iiences (linkers) onto the D>s A tennim, these hgated irnkets ma> eompriie specific 
cbemjcaUy svaihesued oiigonucieotiUes encoding restnction endonuciease rtcog-vtior 
*.cauenccv Iftat^a]*«mat.v£ method, the cleaved vector and the i "Pi LWZ LP^, i,iP4 ^IP5 

??'■> ' LPS, > 1P9 or I (PlOgenemaj bemodifedH i-oinoivlMm'uc taJin« 
Recomh >nZiit nh>Lculcs oc imsodoced nvo ho-^K v.Us - u r\. '-ionnauon r<5rskct or 
jflfect or xct. ^f< j'-i nt!o.> ^ t i i < ' ^ i ^ ^ " iv. ^ . r^raVf.^ 

F'OT >i ^r> xv.iKn nus he u,st.a m*. ude R-»f arc nci i.Ris i^J lo liP^ '-•\ 40 c<iriv nronoter 
tBcr x^>i .i C'..u:ntx)r l^Z] \i.i(w€ 'Jf)-!-? lOX the d oiuoai v.ur uoed m the 3' long 
'e-^jful mpi. ,x Rc u-. ^arcvtma % mjs ^ Yamamotu cf t?/ . 1 980 t >.'!i . 7iJ 7-7"") ihL lerpes 
ttt%T;sMiR*;L}tu^^ potrc'trs Va^ntrt/fi/ i9Si /'»o. W// /Jco/sf f. S ' i -i^4-^),tfte 
regulators 'lequerjueb ol dse njeiadothionem ^ene (Brjn'ster « a! , I**$2, hatuft: 296 *9"42), 
proKar% of tc expression \ ectors ^uch as the g-iact8itia:,e promoter t Vdla-Kamaroff ^{ al A ^78, 
ttoc hati Atad Sci i'Sil >?2 ) or she tac promo er(DeBoere/£j/ , 1083. Troc Nali 
A^&a ' rS4''^0 :il~25, seeaiio Useful Protems from Recombmant Sactes ja" in i^cientific 
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Ami* Kan i^SO Jv„ 7<J-«M). plant e\pressm smorsc^mrnMng tne nopasme svnthetase 
etOKioiiT {H^rrar-LstreiJa et iW, Xawre i*;? 309-:!3) or the caiajflow«r a»osas£: %im 35S 
RN \ promole'- {Gaxaer <3^ , 1 98 1. \ «<?/^i<.* taa^ Rei 9 5, and ihe promvjtei or thv" 
photos.} nlhetic en?\sne nbuio&e bisphusphate tdj:box\i4se iHerrera-Esftrelia ei 1984 Aa&rc 
3j0 1 15-^20). ptomutcj ek'fiwnts frots veasi ard onher fiirgi v,.ch as the CaU pfomoter the 
JcohiM dehyo'-oge'iase pro iioter, ti^e pfK'sphogKueroi kinase promoter the dlkiUme DtiQsphatasc 
pTQiPQXst, ■>pj the i-ofow!' g anmjpl trai-^virisoflji! cont'-ol 'eejor-? that cx^thn tjssuc spevjf c t\ 

<.u/;j^ t»4'?-6-^8, Aaa{P^.'/ai lySS.AWe iid' 533-538. 'Uexasider i?/ i987 Mol 
CcU Bid 1436-1444), mouse manimarv tumor vjtus control region v>htch ^i> acttv« m 
tisstrciibr, breast, iympfeoM and ntast cells {r eder (?/ . Ge// -/5 4:85-495^ sibtJttun gwe 
conml sxgmn which js acuve m iiver (Pjackert et etl , 1 9S7, Geues and Devei I 26S-276\ 
aiph^-fisioprotem gene conttxji i«giot) vihtch j*? actjve m hver (Krumlauf er ai , l^Sb, Afo/ C^/i 
Biol i 1639-!648, Hammer at . 1987, &fe«£e -2^5' 53-515), aipha-1 antitrypstti gene conttoi 
T^ioTi iJvhtch IS active m liver (Kdseye? a/ \^%l.G*ines ami Bevel I 16M 7! i beta gloom 
gene cnniri^l regioti whfch js acu m juyeioid ceUs (Mogram « a/ , 1 9S5 \'i3tuyi> ? / 1 "^8- >40 
NoUi-i* fi' J/ . >^5hG C<./< /£? inyeiinbasJcprotcnc.jrt.(.ort'oi icfjo 1 A ahisa*. Vvsn 

i go-^e coitr^ti ..'I n a i . .u in sUL t tir (San; i'-f'S;- '4 -i^ -^V-,), ^ljv. 

. 1 SI ec! Ji. emi>od3imi.r5L an expression \ ecior wnldjnmg the codmi. sequence, or a 
r ^ I t rcoL 1 Yi> I or I YS I -2 and s L YST-IP either togeiher or seoarateij . made b\ 
.upvi,5t/ng Ti^e gene 3eqtie>Ktrs mto the FcoRi restnction SJte of oae of the thsce pGEX sectors 
(giutauucne S-lran&tertoe expression -v^-ciors. Smith and Johfaoo. 198S,Oe«? " *l-40 Frt>mega 
Corp . MaQss*t i % I) Tha, l\^\o^^>i for tht, expression oi prudutt*, in me corrtci reading trame 

F N;pre?sjon vecti^n* coitasnmg thv it^ouunces «f intefc;?t can be idem.fi<;c b\ tnree generJ 
aor-Ov che^. ta~i nucieiL, acsd bv bndizatjoft. {h) prcienee or absence of masKcr ge^e mnction and 
i.c{e\(>re-.v.ononlien&ertccsseai!enct.s 'n the nrst jpp'oach LYST L\S| 2 U- '-3 protest 
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HSl protein. Hrs. BMK.L KB07. Efs. XAP-4, 0S9, casein kinase Jl beta SU. calmodulin. 
iTOpomn L impartin beta, Fte-I. ERRal, irnDge^jS. atrophin-i. norbin, DGS-I. 
OBDRi, Om containing protein. M4 protein. UPK UP3. tIP4> LIP6. LiP7. UPS. 
L1P9. or UP1 Ov or oiher LYST-IP se<3ue«ces can be delected by nuci«ic acid hyhndizatiou to 
probes comprising sequences homologous and complememary to tlw insened sequences. In ti« 
second approach, the recombinant vecior/host system can be identified and selected based upon 
the presence or absence of certain marker fiatctions (j? binding to an anti-LYST, anti-LYST- 
IP, cr SRti-LYST:L"^"ST-[P complex atuibody\ resistance irs amibitmcs, occlui^ion body formation 
in biiculovinis, '-K- caused by iasertio!) of the sequcrsccs of interesi in ih& vector. For exattiple. 
if a i .YSr ar L.YST-? or L YST-IP utnt. ur ponioft thereof, i:i init^rted within the iriarker gene 
sequence of the vector, rcconsbinifflts coniaijiing lise LYST or L.YS T-^ or i,YS T-iP fmgmeni sviU 
be ideimfied by uHe ab-senct- uf tbe marker gene {\inciioii, in ihe tliird approach, recombinant 
expression vectors cast be idenuffed by assaying for LYST. LYS7-2, i4-3-3 proiem. HSl 
protein, Hrs, BMKl , KB07. Efs, XAP'-4, OS9, essoin kinase II beia SU, calmodulin, troponin I, 
iniportin beta, Ft«-1 , hERRal. imogea 38, atrophm4, norbin, HBF-G2, DGS-i, GSDRI , CPA 
costainmg protein, M4 protein, UPU LIP2. Un, UP4, LIPx t!P6, LIP7, LIPS, LW% or 
LIPiO, or other LYST-IF prodtjcts expse$sed by tlve i«cotnbinant vector. Such assays can be 
based, for ex^ple, on the phy$ical or itmctmnal pncspenies of the interacting species in m vkm 
assaj j.y^temi», e g , fomtation of a I YSri-"i $t-lP comptex or imnjimoreacuvity to autsbodjet. 
specific for the protein 

iti -.1 a it! ^ ? net the destred gene nm be j£*emifted and u^ola^^d after snbenio" 
<ntoastita!-*5c%.ii,',in,e \,*k.ii-)r Jia "sKV gu- appfoat,n LnxschiTiem tor ^he de'^iret. £;<,il jr 
exampje j^i^ - nation ». be do'i,. 'viar*. , tor, <^\(i he ^K^nm^ x,.>.kj 

^).K recciJ'b.i ,Jil ceil ^ - n . ^ S" ; . ! ^ „ ui Ur i LN S i v o ' or 
!raj;;:5'^ent or dcn%.i{ne ihf'-eo s t,)^ <. p ^s"- <.o'^'~!,,\ x. b<, 

^o'a ,u j ar,., -s 7to ^ \i ^ < t ors ihe phystcJ ando'' fur^.? onal 

^rn. i. Il --v.! o c^njL'x ijiu'Jfii" b" t ) isjTiUedto rddioactjvc 'abenngofthe 
p'^oj'ji, |j I ^ c! b\ d u!\-,''- n eiectroproiesfi imniunoaswv eroiSi hnkrag ir marker- 
labsled oroaucL etc. 

Oncerecotismajnti YSl.jL.YST-2 I4-V^ pnHcr! IISI protem Hrs BVtKl K.B07 F^-i. 
XAP-4 0^^> ca&e ti kjiiai.e n btiu SU calmoduhn tn>ponml importmbet^ Fte-' hfcRJR.*] 
jntogen ^S afcpivr { norbm HBT-G:} DGS-L GBDRi OPAconiasning prvrtejo. M4pnstein 
UPl LIP? ..'fP^ nP4 UPS LlPft UP" UPS ]r<f orlPlO brother! ^"^^ 'P molecules 
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x:f£5£uleJ .Slid she comnicxeJ or ir(at\ idiw! nroteiu;; are isolated, sev<,Tai methods known in tive an 

be Liiicd 10 propagate them. Once a suitable host system and growth cotiditions have been 
established, recombiiisni expression veciors can be propagated and ampiilled in quantm-. As 
previousiy described, ihe expression vectors or derivath'es which cm\ be used incli^de, but are not 
]imitt:d to, hxrniwR or animal viruses such a$ vaccinia virus or adenovitu^; insect s-iruses stjch as 
bscuiovirus; yeast vectors; bacterioph^e vectors such as lambda phage; and piasmid and cosmid 
vectors. 

fr, addition, a host ceil Ptrair. may he chosen Jhat modtiiates the t'>ipr«;s,sion of the inserted 
sequence, v^r modifies or procesves the expr<?5;sv;d protein in tilt ,'5pccjflc fa.'ihion desired. 
FN'p[f<:.siO:i tVofV: ccitjTsii! pRsmotors o;i:i Ix* t'levatcd in the presence of cenntn inducers; ti^us, 
t:'\pf<,'?-;u>!i r>f fhe geneuciilv -engines^rea I Y$J or i VST-2 and.''or l.VS T-;!"* n)a> be comTolied, 
i- t!rTiicrrnori\ vihYor<;ni hosJ ceiis have thA: :c n -v .', J specific mech.'Jiissais for the triinsiationiii 
ii!id poi<i-t!Cin,sj.^t;oti£ii p:x.x;e:siirjg ^vnd siioUii-caiuM) it:.^^., glycosyJatioiu phosphors'lation, etc.) of 
protsins. Appropriast; cell linei. or host ?y?tems can be chosea to ensure the dcsirsd luodiBciition 
iind proce&smg of the foreign protein ts achieved. For example, «?xpTe$si6n in a bacterial system 
can be used to produce an usglycosylated cora protein, witile ^pression in taammalian cells caa 
ensure native glycosylatba of a heteroiogotss itJammaiiaa protein, Ftirthennore, diiSstent 
vector/host expression systems may effect processmg reacijotjs to diiTerem extents. 

Additionaiiy, the LYST or LYST-2 md/ot LYST-IP encoditig nucleotide asqi^ce can be 
mutsted m vitm or in vrvo, to create an.d./or destroy tmsslation, initiation, and/or teranination 
sequences, or to create variations in coding legions aad/or Ibrm oew restriction endonticlease 
sites or destroy pre-exiating ones, to facilitate fiuther in vhro modification Any technique for 
mutagenesis known in the art can be tised, tnciudinc but not ijmr.vO fo cneii)ii.a! njuuk-enesi"; 
and i« vi>o site-dsrected niu?agenes!.s (Ihittrhins-iV-: L-fij/. l^'^S.J Hu>' Chcm o55 1-6558), 
u.seof TAB™ lixiXfis iPhmn^.^K 

A variet> of host-SKCtor ri>riTem^ \M,.y be utiii^cd to exi^re^-b the proteni coding sequence. 
These hjclude but are nor Usriifco to •naoimaiiai^ cell systems inft-cieu wiiis o_' g,, vaccinia 
vir^is, ddeno%inis, etc X mscot ceil sysiem,^ infected with virt3,s <e-^'., bacukjvirus); 
itjioro -r',ran!snis such aj; \easT coutaining yeast vectors or bacteria iransformed with 
hactertophage DMA, piasmid D\^A. or cosmid DNA. The expression eiements of vectors vtary in 
their strengths and speciftetticn, De{>ending on the host-vector system utilized, my one of a 
iinmber of suitable tntnacripiion and tranjiiafion eletnems may be used. 
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DifFerem host ceils h&ve characteristic and sceculc mschamsms for th« transiatjwisi cmd 
post-transisiionsl processing and aiodifjcalion i^.g., glycosylatioa, prenylarion, acetylation, 
phosphorylatioa) of proreins. Appropriate ceU lines or host systems cm be chosen to ensure th<; 
desired modiikaiion and processing of tbe introduced proteia is achieved. Depending on die 
f host- vector sysieni utilized, sny one of s number of suitable irafsscriptioa and tmnsiatioti 
dernents may be used, see^ supm. 

Manipulations of LYST or f.YST-2 andor f. YST-iP fiecjaences may be made at tiie 
protein kvei posi-tr.iii?iationa}). InciudeJ witrim thi. ^;ope ofthe invenrion are derivatives, 
ofoorrspiexes <"tf 1 "S'ST or i YST-JP fragments, d;:nvatjve'=; <>r amloizs ihm'i.>f thai :rf 

10 difK-'reiit;a".iy Hiodint'd during or afi<?r tran»!at,OJi. i . t-} :> --^ ia; c .^^vr. !:au>n 

phosphoryiaUon, a!r;;dation. DrcnySuliun. den^aiiJni-^an n> fCr.o^vTi proiei-anti'DuxKuu tirLnipii. 
proteoiyttc cicavagc, i-nkaae to an aiU)lx^dy moleeuie or c-fiie'" ccliiiiar ijgand, etc. \r;> of 
numerous chemieai modifications njay be earned oyt by known techn?{|ues, including bui not 
Hmited to, specific chemical cleavage by cyanogen bromide* trypsin, chymotrypsin, papasn, VS 

15 pfrotea$e, NaBH4, acet>'ktion, foauylation, oxidation, reduction, metabolic symhesis in ihe 

presence of tunicsarivcin, ctt; acetylation; formylation; oxidation.; reduction; or modif$*ation by 
metaboiic proceisses. 

Due to the degenemcy of nucieotide coding sequences, other DNA sequences that encode 
sisbstantiaJly the ssme amino acid sequence as a Xl^S7'or LYS1''2 or jLyST-lF gene cas be used in 

m the practice of the prfesem invention. Said nnrfeot ide sequences may be altered by the 

substinstjon of dstTerejrt codons that encode the sanie ajnixio acid residue witl^in ihe siequence. 
ihus producing a silent change Subsdtute codoas for an ainjno acid wiihin the sequerice ma> be 
selected from otrc- :nen3ber.> oi Uie cia&s to ;hc aiiiunc ,tcid beioiigs. Ff»r example, the 

nonpoiar {hydrophobic!, r.'il'ii rRnural, po■i!t■,^ci\ ^'xrgcc iha;;!c5, -xnd negutivei> chitrged jaciatc) 

as amino acids, 

LikewL-ie, l.VS r LVSl O and LYSi -IF aerrsntitc^ ot the invention uKiuOE. buT 
«ot limited to. ir.ose coniammg, a*; a pnmary atnino acid seouence, ali or part of th;; j:ot!u> .kk: 
sequence of L'i Sf or LYSl'-2 or a i.,YST-lP. includiog aitered sequences la whicii tutjciionsiii 
equivaicnt an^sno acid residues are substituted for residiscs v/hhin the sequence resulting m a 
30 silent change. For example, one or more amino acid residue.^^ within the sequence can be 
subsStituted by anotijer ammo acid of a similar polarity which acts as a fisnctionai equivaieni. 
restuting it) a sOeot alteration. Substitutes for an amino acid within the sequence niay be selected 
from other members ofthe class to which the amino acid btrioogs. For example, the nonpolar 
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t vstejne is -osme. asparagme. and glutamme The pomn'eiy chsj ged { basic ! ammo acidb, 
inciude argmipe> lysm^ and hmiame The Regatj^el> chafged jaciviic) ammo acids laclude 
5 aspartse aciel and giaiamrc acid: 

In SDecific embodiments, the LYST or LYST-l aj5d/or L YS'HP prctsm seau«nce& an? 
motiffjed to mchide a fiuorescem label or to have a hetero^yacuonal reagents such 
heteroiimcijojisl ^eagests mav be used to crosslink the protein to other member; of the complex 
or otjw L^ST-IPs or {f desired coi«atn non-classjcal amino acida or chemical 9m.mo acid 

ai.Kl .-bij % f'ivthK^ '-rLt"<..'5.ir"v p-'Cir, ^ivcttH ^\cio^c\».tAiaIn!K T -iois,- 'siuna avids, C- 
uiC*b% i anujK' » k s N 1 .^nino acidb, designer anr.^o .it C'- ^j^i a^nsro a..:id sndozs m 
i5 gerera! Funhetitiofe. classical or non-classical auuao acids can be D (dextrorutary) or L 
(ievojotaiY), 

Iti addition, analogs and denvaiives of LYST or LYST-1 and/or a LYST-iP, or aaaiogs 
■md d«nvauve6 of LiPK LiP2, im. LIP4 LIP5 LIF6, LIP?, I IPS, LIP"?, or UPiO protein, ean 
he cheinjcaiK s.v nihesized For «?x^pie, a pepude coirespoading to a portion of LYST or 
20 L YST-2 and/or a f .¥ST'!P, which eompnses the desired domam or mediates the desired activity 
^ It i> ; VST i YS r*JP compkx formation) ^an be synthesized h\ ms of a peptide 
"iiresii-ex Fonhermore. if desjred« oon-ciassicai mam acids or chemical ammo acid atuiogh 
can be mttoduced as a substituuon or addition mto the LYST or L YST-2 and''or a LYST~JP 
Non-tlaibical ammo acids> include but <M'e not Imiiied to the D-ssotners of the common animo 
as .Lii rr n ii"VtviEv'i. atid 4'a[n!no'~ ' 1. . 'i' Vou), 2-aiSiaobuiyrjc ai,iJ f2- '^b-';, 6- 

jsiwo I'K vivid (e \hV 2.inun-i s.^outvnv acid (A.b), 3-amino propionotv acid, Qnuthine, 
!i Ht^vjc^' i i^e u<irc\> oroane s.arco<;ini,. citruilin^ cj'Siesc acjd. t-butviglycine.t- 
^> v r rz "iivn- i/'^v'ne <.bh>,x\!a{ar)inc p-alanme. f uoro-ammo ici is Jci.'cnef ammo 
^vKs-- I t, ^ •ni''^^ 1 amuiij t>.jdi C -mcth'vi i^mmo ac!ds,"N-metbvi antioo JLcia, juiafmntr 
50 .J o*>i. t g_ m aen^ral ' v r^i^<^rm^^re cia^^icai or non-classical ammo acid^* can D 
^ctextrorcstfe) > K>r L (ievorotar% ) 

\nv of the method's described mf^a ior the im>ertiun of DMA fracmentt. imo & vector ma> 
V ui-ed to con-^tract exp'-e&sson \ ector^ eortamsng z. chimet ic; gtre consistmg at appropnate 



jit 

r.'^.ux-sal/transiationa! cmttol signals and proiesn coding se^;jaencfis. These methods may 
ziiva^ sr. iiiro recombmoin DNA and svnthetic lechnuniti? artd m vivt) recombmajils (genetjc 
rscoinbmauon) Fxprfssion of nucleotide sequencer encoding L YST or LYS T-Z «jd a LVST 4F. 
or a denvati\e- fragment or homolog thereoili, may he jugulated l\y a Stecond nucleotide sequence 
5>o that tne gene or gene nr^gfnent thereof is expressed m a host tr^sformed %sth the rec^>mb:tmt 
DNA mokeulet s) For example, expressbs of the ptrotems maj be controlkd b v ato 
promoter, enkmcer krovs-n m the an In a specific embodjmtjr.;. the promoter is, not nvii\<i :o the 
gene tbr LYS 1 L ^' M or tc LYSl -IP 

Chi t>C' V ijenes coxr.priMi.g poruors L 1 -jr i^YS "~2 and or i "S v T iP oi I P- 1 
J 2 I :f' ^ ir'.. I TO-- 1 IP-o n« 7 [ P <^ L'? T cri nKcd to asn ht^.ev ojot v, 

pA> i,if)-t . ^ >^Ju5u Nvu[u^!'Cc-> m 1} K (,oiiirLiv.t^'v. \ -rvvijSv, ximr)od!i«c\t rebtcs to a i, iimsm 
pjoie.n i-on^pmrn? a tiagrjicrt t4 lYSTvJiA'o' i i ^^T-iP i t<amt;rl otT I'-LIJP-? LiP-3 
LiP-^, LIPo i !P^6, IIP": Ii> 8, LIPAor UP-Kf pjott'cs, ot^t least s«v ammo acids DNA 
*!agmems -na) be use*, u csiv n ^ us chimeric gene in an expr^sson Vijctor usmg recotsbmant 
methodif logtes we] ! ktiomj iu the art, 

In other specific enibodimenis. the LYST or LYST-2 and/or LYST-TP, or ftagment, 
homolog or derivanve thereof, m&y be expressed as a iiision or chimeric protein product 
comprising the protein, ffg^ent* homoiog, or derivative joined % ia a peptide bond to a 
heterologous protein sequence of a different protem, Syeh chimeric products cttn be made by 
isgating the apjtropnat© nucleic adds eacodmg the desired smiao acids to each ojhcr m the 
proper coding frame by methods kaov^-a m the an, md expressing the chimeric i* onsets 'n 
amiable ho$t bv tnethod'^ comsnonly knovsni m tfteart AHe5nati\ei\> 3u<,h z. cbin erne n oJv.t.t ^.an 
be made bv pjotesn sy-^xi-'^uc tci.rnsq.ie'- e « . b\ ot < p^naoe s} nthe -^i^-^f 

In casv*"5 ^'vhor,^ tjir^il proJutts a'c > ice hcsnj, nnu^u^t o^r a^e 5 oiated ttov^ nevt 
species f^o .,n)r.D ti>,-i '^^■■'que•^^,c o' f N i i. r . 'i "^"T a „ \ S 1 ^ ' i-,oianM ,'-cin "^e nalurai 
;iva>cc- as >^cU tiJO'^^e e\preh?cd ji vf^y?, r» aet^-^rnvJ iroir anah «ts. tne DNA 
sequence, or akeriauveU . by dii-ect seouent m<j yt th^ tsoiat.-c! prsVu^jii Such atialv-sis may be 
perfonr!^:; >nam.i il sequencing uv through use ut ,i£) ai toinated ammo acjd sequencer 

. b.' L '^T LYS'' (r LV^T-iV prateitis either alone or in a complex, c>^ be isolated 
and p^sritied b\ j>t«raara methods known m the art. mcluding hut not reistncted to coiutnn 
chromatography (c ^ , icn exchange, affintiv. ad e\clus,jon. reversed-phase fiiUi pres-surc. fast 
prorem Uqnm, etc.), dttfejetniaj centrifugatson, difrerentiai solubdjty. or bv anv other sianJani 
technique used for sne pnnfication of proiesri. Stanmg materiai may be either rrom natuii.1 
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samces recombiogm host ctlls expressmc the complexes or proteins Compos'mons 
compnsisig a LYS1 protem, a LV'ST-2 protem. a LYS T-IP protein, or aLYST LVST-IP 
complex may be punfted lo as Imle as 5% homogeneity, from 5% to Wo hum<)geneit\ , or trom 
'^0% to 100% hoiaogejje3i>. Altemativdy, a protem or jts deo^ative can. be s) nthesi^ed b% 
5 standard cfaemicaii methods known in ihe art (see. s g , Hunkapjlier ei aL. 1984. Nafi^re J/0; 105- 
1 U ) i-uncimnai ptopeittes may Srte evaluated using any -statable as$aj kitown m the art See. 
^ r V'f MOD^ N n.\?yM<JLor.v ( Vbeisoa Ed Ac^demtc Prej>s. 1993 

incti^oJ^ -vi uV>-T iK tfi. jr. ^ML.^.* t>^!,' , lia ik^p ukr t ' I'J}i4 >/ * K15 "si"; 

> r t . r LYSl -J? complex, or L.PK I IP?, ^ ?P3 ^ fFn : IP5, 1 LP", LIPS, UP9, 
ftr LIPiU prntCHS, 3jia> aho be asjaly^ed by hydiopltjltctty aiialysts jHopp and Woodi., 1981 , 
Proc .W? icad Scs USA 3824-3828). A hjdfophilicity profiie c;ai be used to identify the 

IS hydrophobic smd hydrophilic regifms of the j^oteins, and help predict their onentat jois to aid in 
the design of substiales for experimeafe! raanipulauon, mch as in biudsng expenmeists. antibody 
s> sihesjs. etc Secomkrj' structural ^aiysjs can also be done to identify regjons of tbe LYST or 
LyST-2 md/or & LYST-IP that sss«me speciftc stmctwes (Chou and Fasnaan, i 974. 
Siochemisir) 222-22^) Mampnlatlot}, trajislatlon, secondary structure predj<.njoji, 

m hydrophibcjtv and hydrophobieity profiles, open reading frame prediction and plotting, and 

astom? snatjon o.^ sequence homologies, can iw accomplished asmg compoier sothvare programs 
avaitrsbfe in tm art. 

Other -T?ct."iods oS -^tracJurai anatj tn».ma rs hu. -icl hmued ,o \-! ^.r^staiiographv 

a\x'v\'\j> J L-rv ,ck ,t u A, (. s '„ 98c wi^mputtTOuiphic <i«d Molecular Modebng Mn 

\^ V. rs'S'i \ i s kixsf hiij^L^ LN^Pitioc.^ Cut:'* SPRING Harbor Lasor4tor\. 
Ciik' Sotrsj *^As-Dot Press. New Yo.rK) can al.'io oe empioved. 

M JDKNTiflCATfON \ND ISOL OF NOVEL LYST-IPjs 

The present mva«!o;i leiate^ to LYST-l. LiP-i . LIP^2. LfP-S. LiP-4, UP'5, LfP-6. LIP- 
7. 1 iP-8, LIP-« LIP-;0, HP U, LIP-12, or LIP-D pnjtem ax well as derhativei. fragments,, 
homologs and unaio^i t, >,reoL v-herem tne native protein, irac'^tini, denvanvc ot analog ot sjtid 
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roni I l<iiu\ tydici spe;.i:ic cn^oJjme'its, the fr.igTnenL den\ative or anatoii {■> {•unctiopaii} 
rfctive, J J- , capable of ex}«bitmg one or more fimctiosal activity asuocjated wuh wiU i>pe LiPi . 
LIP2. LIP3. UP4. LIPS, U?6 UP7. LIPff. UP9, or LIPJO ptotem, , abdiiy to bmd LYSl ot 
S LYST -1. lEtimuBogerucitm or ariUgenicitv, 

ihs nucleotide Sicquences encoding haman LYST, 14-3-3 proiem. OS! protein. Hrs, 
BMK^ KB07. Efs, XaP-4, OS^, cas<*m kmase 11 beta SU, c^oduha. trapomn i impojto beta, 
;te ] CR'^Lil 3m<'gas3S,atrophm-L sorbin JIBF--G3.DGS-LGBDR],OPAcoataii«ng 
prote.^ .*na .\t4 prott-sn, ar^ knowoi GenBank acce^siot? numbers for said genes are inted m the 

highstnngencv n^oniizat'oi wtt^J ("Apofr*. ' i . ,><v hji an ^e^aerceabiiproDe 

viiiscnbsd iftfi-a Mivh nv^'nch.vuttn i,o«djyous >^\<i {cdin^ques ar^- well kflo^'tn a I'si" art 
S J Nucleic mds encodmg LYST, LYST-2. sod L YST-IPs disclosed herein Qm be obtained by my 
method knoivu m lias att« s? g , by PCR ^pHfication ttsiag syathetjc primers hybridi^able to the 
3' aed S' ends of the sequence and/ or by cloning from 8 cDNA or genomic Ubrary usmg ass 
oligonucleotide specific for the gene seqa^race, see e g ^ as de&cribed mfrs. 

th& cloned LTSToi LYS3-2 or ifST-IP gene seqtjsnce can be modified by any of 
2D numerous strategics known m the an (Samfaroofc et ai, MOLECULAR Cloninc, A 

L \&ORATOR^ M \NUAL, 2d Ed , Cold Spring Harbor Laboratory Press. Coid Spirg F<jrbor. New 
■^VkJ The Sequences can be d<,aved appropmatc wtes with restncnon endoni .it\'^e! i,>> 
modified Jfcnher by ensiymaoc manipuSatti>o if desncd, j'^olated, and heated w vifro. 

LYST or I YST-2 and-'or lYST-IP, or LYST 2 UP L LIP 2. 1 IP*3. L!P-4, IIP .\ LiP- 
•*5 o, I iP-7, 1 W-h ^ oi i K^- ? 1 ^ a .w vOi o.' "^I'dc ai*c ihetr respectne •sequence 
b\ subst.turoiii, .iild.tiOr ^ or d,.'lotiOir 6 U a{ pw\ i i^iv't 'no/^ onuivaltr t snoieca « Dus, 
■u ihs Jefct'^^;rac> of nucleotide codmg sequences other DKA be^ut^i^.e'- thai ^-coce 
n<i r "\ -he '^^ame ari r>o vicid sequence asa i}?97<-^r/ or '^/-7/\2eriC oi he ij^eti ,n 
■■ r 'd^i 1 e the- prssert iiseition "^iid nucieoude sequences ma> oe auered 
W i jv-'i.'st viaoH Ox different codons tnai encode th«, &ame ammo actd residue \\ \thiv ihe sequence, 
{itiis proUucmg a sJiieni change, Surs.iitute codons for an ammo acid vvnhm the sequence may be 
*elect<,d f'-ym other membei? ofthe' ciass to whsch the ammo acid bejongs For exampie. the 
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nonpolar C hydrophobic )> polar neutnd. posifjvely changed (basic), and negatively ch^ixged tjjcidic) 
miim adds. 

lite LYS T iyST-2. or LYST-IP derivatives and analogs of rhe invemion csji be 
produced by various meUiods known in the art. The manipulations which result in ihsir 
S production can occur at the gene or protein level For exatnpie. the closed LYST or L YST-2 or 
LYST4? gene sequence «&n be modified by any of numerous strategies known In the art 
(Sambrook ei aL \ 9§§. MOLECULAR CLONING, A Laboratory Manual, 2d Ed,. Coid Spring 
Hcjrbor Laboratory Press, Cold Spnug Raa^JOr. New York 5, The sequences can be cieavsd at 
spprcpnate sttes with restriction endonudease^,');, tMuvo,ed hy i\irther en2:%-iT;atjc modificatioE if 
16 desired, tsnbiea. and liented in vin-n. in the proijjc,' •■ . ' -i vcvx l :k oding a deriv,itjve ;ii5ak!g 
of LYST 01 LYST-^ or ,i LYST-iP. ccsre shouki bs icikei! :u cn^ij;.. ih,U the moda'jed gene retains 
the original tranalationai reading frame, uninterrupted by tr.^nsiat!(>n:ii stop signals. 

Chimeric genes comprising portions of LYSl" or L YST-2 and/or a I "^'ST- JP, or LIPl , 
L1P2, L1P3, LIP4. ll?5, LIPS, L1P7, LIP8, LIP9, or UP! Q, fused to any ho^«u]ogol;^. protein- 
is encoding sequences may be constructed. A specific embodiment relate* ta a chimeric protein 
comprising a iragment of LYST and/or a LYST-iP, or a ftagment of UPl , LiP2, LIP3, UP4, 
UPS. LIP6, LIP?, UPS, UP9, or UPIO protein, of at least six amino acids. 

!n a specific embodiment, fusion protems are provided that cottJsin the interacting 
domasGS of the LYST or LYST-2 protein and a LY'ST-IP and/or, optionally, a hesero-functional 
2B reagent, such as a peptide linker between the two domains, where suck a reagent promotes the 
interaction of the LYST or LYST-2 and LYST-IP binding domains. These ftjsion proteins may 
be panicuia-rly useful where the stability of tbe interaction is desirable (due to the formation ot 
the complex as an inrra-moiecular teaction)^ for exanjpJe in prodtjction of antibodies specific to 
the LYST:LY'S1^-1P complex, 
.m p.i!!icuk:r, LVST or LYST-?. and/or LYST-IP. or LIF'L ; IP., I .A:"- ; :V^r. 1 IP6. 

i.JPT, LiPS. LIV"-'. er LiPi^! derivatives can he nsade by altenijg liicir resptrcti^c scuutrr,;!? bv 
^ub'^tikifion:,, addiJioiJ^ or deielioJVS that pro\dde for fxjnctionaJly equivaiein moiecui*;^, U-^s la 
the tiecetisracj- of EUicieonde coding sequences, other DNA sequences that eticoce .'^un^t.jntsaiiy 
the same amino acid sequence as a LYST or LYST-2 or L YST-If* gene can be u^ed m the 
50 practice of the present invention. These include but are not limited, to a nucieotiue sequence 
comprising ail or a ponton of LYST, LYST-2. ot a LYS7-1P gese that is altered by the 
substitution of diftereot codoos that encode the same amino acid residue wiihiti the sequence, 
thus prodtjcing a silent c^tange. 



SUBSTITUTE SHEET (RULE 26) 



.n a ^peccls^ v^niix asmcrt >t ihe jEnciiEioii. proteins consistma of or comprismg a 
rragment LYSl o< i.YS i-J or a i^'^'S T-W comprismg al l«ast 6 (commuousi amijto acids of 
I y ST us LYST-2 or a 1. YST-IP are provided. In other e'mbodimenis. the fragiuem consssis of at 
least about 1 0, 20, JO, 40, or 50 atnmo ^cids of LYST 6r LYST-2 or a LYST-iP In specific 

5 embodiments, such tragmems aie ucst !^er than nboat 33, 1 00 or 200 amino actds. Derivatives 
or analogs of LYST or L YST-2 and LYST-IPs, include. btJt ate nol linutsd to. moiectiies 
comprising regions that are jjubstamiaUy homoiogous to LYST or LYST-2 or LYST-IPs. in 
variouj; emt^odsmcjits, by at least about 30%, and jratnging up to 9«5«.o identity {wsth a preferred 
!dcf<t!t\ of 90-'>5*/!i ) over an amino acid sequence of identica! $t7e n' conieared to sx) 

6 .-iiigncd sequence in which the aiignmeni done a ^onij-MUa h>or:-.c!Lig> p roursn kn'-iv^n ;ti ti)c- 
nvx, lr.s!!oUiisT embodiment, denvattvts or anai,\rs of SI oi I „ind T YSF-IP.'^nia}' 
d)fk': b\ ti.'- iiwk' as one c:?emicai noie'.v cr S5dc group Dv'pvf>u\o'^ o! ..r.aiog^ of I YST or 
I."^'S I '2 imd L\S F-iPs whose encoding BSicleic acid b capable of hvbridizing to the conipicment 
{e .sr , the inverse compietnem) of a sequence eacoding LYST or LYST-2 or a LYST»IP under 

15 atringent. moderateiy strisgsnu or nonstringent conditions, as described siipra, ate aiso provided. 
In a speciSc embodimem of the present invention, such LYST;LYST-!P cotnjjlex, or 
LiPL UP2, LiP3. tIP4, LIPS. LIP6, im, LIPS. LIP9. or LiPJ 0 protein, whether produced by 
recombinant DNA t$chmques, ciiemicai synthesis metbods, or by ptiritlcatton from natsv« 
sources, include but are not Jimited to those comainiag as a primary ammo acid .sequence all or 

2:6 part of the amino add $«qtjences substantially, as well as fxagmeate and other analogs and 
derivatives thes-eof. jnchsdiog prriU»ii5.>4 humoiogous thereto. 

In cases wh&rc rniyrai products are suispected of being mutant or a:c !soL«t-d ftorn new 
species, the si:\n<j j.c.d is.qiicrice of LYST or LYST-2. or a L \ .S 1 is^.ia'Lx! Irort^. fi)e naiiiraS 
source, ai v,eU 3^ thobe expressed vm>. or from synihesszcd exprt^i'Jiot) vt.ciora v(vo or m 

M "i^ro. can be deicnTiin^d trv>'r . , > , - u J\\ sfauencc cr aUemauvelv, c.i'-cct 

.sequeacmg of the isaiated prott'in Si-cii bmh sis may be performed by nuoual se-qaencing or 
through use of an automatetl amino acid sequ©rtator. 

IJSFN I Ih K X I ION A>JD iSOL A UOy OF NOVEL LIP GENES 
M The presciit siivemion relates to uje nucleotide sequences encoding a LIPL LIP2. LIP3, 

L1P4. LiP5. LiP6. 1JP7. LIPS. IIPQ, or LIP 10 protein. In specific embodnnents. the LIPL LlFl. 
I l?X I IP4. LIPS, LIP6, iIP7. L1P8, LIP9. or LJP30 nuckic acid .sequence compnijes the 
i^e^uence of SEQ ID NOS' ?. 7 0 I ! . ' ^. L^. 1 7. 1 9, and 2L respeciiseiy. or a portion thereof. 
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or a nucleotide sequence (jncoUuig, m whole oj m oart. a ilP K L1P2, Lir4. t IP5. 1 
LIP7, LI?S, LiP9. or LfPIO prcaem (sg,z protein comonsmg the ammo acid secutnce ofSEQ 
ID NOS 4, 6. 8. 1 0. 12, 14, 16, 1 8, 20* and 22, respecuvdj . or a portion Iftereot'} The m-vemion 
provides punfsed nucSeiC acid? consisting of at its$i 0 nucleotides {le hybndjssibitf pumon) of 
5 a LVS1*2. LiPL UP2. nP3. UF4, UPS, LIP6, UP7, LIPS, im, ot IIP!0 sequeisci. In other 
embodimenis. the nucleic acids consist of at ledst about 25 (c^ntiituouv) nuckotidet, 10 
nijc'eonde'i 1 00 ntjc^eotides, ^ 50 nucleotide^, or 200 nucleotides of a LIP I , L1P2, LIP3, LIP4 
T ps T U-i 'Jp^) 01 iriCi ^ciK s^Qn<i^<,<r ot a ^nti Itn^th M^l LI-': L^x'^ i 

' ■F'i U " .P"^ I 'PSs. i,iPy. 01 LIPIO j^cas; sequence In anothc ,;rai)odnnem. jse rt l. e-c 
p acids -.1 Jk'-'ha .alnjut 35^200 or 500 niicJeotidesmieng^ Nucleic acids can He smgle or 
doable stranaed. 

The itivemion also relates to rsiicieic acjJs hs tirsdtrab e to or complenenu!^ hi the 
foregoing sequences, partictilar the in\ ^mion pro\ ides the mvsrse compiement to niiclcic acios 
^'vbndizaMe to the foregomg sequences iU , the iEmerse compbment of a. nuclei acid str^d has 

L« the ccjittpiemcatan- i.<iqueace rut»»ijig in j«vme orientation to the s^and so thai the tavesse 
compiemem would hybrid!^ with Kttle or no itusmarehes to the nucleic acid straftd. thus, for 
example, \«here the coding s-trand is hybridiisabk to & nnchk acid with m mismatches betwee« 
the coding strand and the hybridii^bie strand, the inverse compJmeat of the hjfbndiisabie 
strand is identjcal to the coding strsaid). In spectiic aspectss, nucleic a«4 moimiles are provided 

28 which coinnrise a i.eouence eompiementory to {specitoilv are the inverse compiement ot> at 
iisa&i about : 0. 25, 50 iOO, or 200 aucjeotsdes or the entire coding regjoa of a LIPL LIP2, LiP3, 
1 TP>J ( iP5, 1 ^'^6. ^T7. Lir 8. LlP^.or! IPIO acne 

Jr 'I spc.^' '"l t-njeoditnem c tUK ct. acid v !i > *a h>,i. irr^j to I ]Pi IP? I IP" 
LIP-i LfP^ ' .p-? ' .P8 LIP9 o-LL^'l'^a ' vuuo-c. ; ^ hrn ^t•aucnc^ SLg 

25 n-^oS ' ~ <> n 1 t7 19 ,iJ ^ -^^.a\^s) o'- o . 'c s > woik ice 

encou.^^ .J Ur, i f^'-^ 11^-' • : IP^ ; IP^ ' ir^ ' P" lips L:P0 ^ IIP u p.oie n < ^il^x.t.<.' 
fora vTHUtcner il the k re^oiHij; ur*i<,r vn'iJu ons o! <-a». s'"^ igeic i-5 '^rj>^ 'oJ h% v> 
examolc and no. iirniti.i vn. nrocedure;> j&mg i>titb vonauioasi ot low .stringen^-y are foi^uvvi 
(*.ee aSso ShUi,' and WVmberfe. \9m,Froc Nixil 4caei Sa L^4 6789-6792) Filters 
eontammg DN A .*re pretreaied for 6 hoars at 40^ m a solution coiitdining 35% formainid,j. 3X 
SSC, 50 mM Tnfe-HCi <pH 7 5), 5 mM EDTA 0.i% PVp. o \% FicolL 1% BS\. and 501* tig/mi 
denatttfod sairron sperm DN I Ij hndizaoons are earned out m tiie sasne solution w ith the 
%!knving modificatiooi 0 02') o PVP. 0 02'^'^ F -l-oL 0 2*' - F^SA j 00 jig/mJ soimor. sperm D.N A 
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? -^^ H M-^t ut^'r^.!. itK \ 10t»com ■*2'^-*at>t.u i f >i:x ' ut'^Ti of>, 'n;,. rated m 

n\ indi^aijor mi^nxT& fo' i ?0 hot,rb <st 40'^<^> and liien \v..hicd tor 1 ^ houf^ <it 5S'C m& 
soinhoii conUjmng 2X SSC. 25 mM Ti i<i4\Cl (pH 7 4), 5 mM fcD T A. m4 0 1 SDS Hie uash 
soiuoon IS repiaced with fresh suiutioft snd incubsted a« additional ^ 5 hours at t>0''C tilters are 
S blotted drv djjd exposed for autonidJograph.v If neeessarj , filten* gre %aj>ii<vl for a tiiird time at 
6S-68''C and reexposed xq fiim Oth^r coaditjoiis of low s?tttjgencv whtch may be used are we% 
laio\\n in dss >»1 (£■ g . a& employed for cross-species hybndizauons). See. e ^ , Ausubel st si 
{eds ^ 1 ^J*-' - i. I. '^sr\ r Pkotocols in Molecular Biology. John Wiiey & Sons, NV, atsd 
Kn<fg'i <- 1 ^^C GENfc Trmssfer akd Expressjon A L •vBORa.torv Manual, Stotkto-n P es:.. 

UP2,nF^ H'M P< ? iP'> ~ i' - IP c..\ea. c <:.x> t or = 

compienjet)! ot tU foc-j'Js'U'" o to i h.i. i s.ijuonc-; enodtn;;' j oensa^ w <. * tju ^ 5^ v 
ijude: corditut)^'> ot hsrn strui^^eiic^ ts provjded Ii should be nOs«a Xl^s. trc mos? prefenca 

t S etnc>«a5rient of the preset^t invention atiHzes high stringency h> is^djzauoo coitditions B> wa> 
of example aad not Hmjtatioa, procedures using such conditioiis of high &.tnngency iare as 
foiiows, Pishybndizatjoe of filters comemjing A. is earned out for % hours to overnight at 
6iX m buffer composed of 6X SSC. 50 tnM Tns-HCI ipH 7.S>, i mM EDTA, 0 02<''S» PVP, 
0 02*/o FicoU, 0,02% BSA. and 500 ^tg,fml d^nawredl salirtos sperro DNA Filters are hybndjzed 

2ij for 4S hours at 65*C m prehybridizatjon mtxtim. coniaming 1 00 ^ve& denaiured salmon sperm 
\MX ana 5->0 x 105 com of ^2P-labeied probe Wasiiaog of fiiT«rs js doi^e ""T for i hotir \\\ 
a ioluao.-3 consasmng 2X SSC. 0 01 % PVP, 0 01% Ftcoll aad 0,0 1% BSA ais i .cowed Hv r 
v.'as.h lo 0 3 X SSC at SO*C for 45 mistu'ves before autoradiogrsphy Other cond tsor > c 'ugii 
siringijrvv %vhich may be used arc well known m the art Setf^ £ ^ Aa->abei si ai u J ), ! 99"* 

:25 V ! Protocols iNMuu ^tur v sle ^v. Vrn w ..nd s'^.s l«90. 

Lic-i^t- s-)ec3 "i. e'nKsd I ler t u !ei>. at-jJ 'ec ^ stKO '^^i5ich iS hvfeii'diiiabie to a f IP! 
LiV IIP^ I]-'4.LiP^ LIPO Ll»7 UP^ UP<>.orUPiOmi c^^cjdsequvn.«;< rtoanuc^.^c 
a.. se< i'e-cc encoding CLIP LL1P2 UH LU4.llPxL!P6.iIP7 I fPJ-' U'^ J . .^^o 
30 dtnva sve fora complement o*" the foregomgi unoer conditjorss moderate strngenc\ }t> 
provided For e\£anple, but nol isjiiited to. procedures using such conditiam of moderare 
feTnng4.nc% are as follows, Filters corjtajmng DNA are pretreated for 0 hours at 55**C a solution 
Cv>ntainia« f^X SSC, 5X Denhardt\ :s,oluiion 0 5% SDS aticl 100 fig>mi d,;?iatiirea :irt}mon soerm 
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'■"\ -V , iv,T Ji,'^rjo-is .lEC carnecj oin m the same soluSfon vvur. S-2u x I Ot) •-p-'i. ■"■'-vbeie^ 
probe Fshers ;ire incubated in h> hridi^asior^ miriUiie for \ 8-20 hours at 5*:T a«d :hen uasneJ 
twscc for 30 mssutes at (tiFC in a solution containing IX SSC a«d 0.1% S0S. FiUm arsj biott<ja 
dn and exposed for autoradiography. Other condtttons of moderate stritig«ncy v^hid; may be 
5 used ^e well-known in the an< Washing of fjiters is done at 37*C for i hour la a solution 

contaramg 2X SSC. 0. 1% SDS. Otii^r conditions of Sioderate stnngency v/Hcb rmy be used are 
wdl kisown m the art. See, e,g.. Ausubel ?r nl (eds.), 1 993, CURRENT Protocols 
Moi.£CLfL aR Bjology, John Wilgry & Sons. NY, md Ksfiegisr. I990> Gene Transfer A^t> 
FxPRESSiOX A T. aBORATORY MaN'J a,l> Slockton Press, NY. 

m Vuck.c aod LV- \ . ' . 0- . and analogs of UPL LIP2, UB, UP4, 

LU''~', LIP", I IF?, Lii'^ 1. ^^coin i-i<p>a),QT .yitisense nucleic acids to the Sams' 

ciicodimj ^ ttagj!5ent or portion oi a ' IPK I :i"2, LIPS, LIP4 Ll?^. LIPr>, I :P7. LIPS 1 1P9 or 
LIP 1 0 protein" i,ha.il ba cot>,'?trucd as referring lo a r.ucieic acsd encodirsg. uiii> ti^.e recit^ii 

15 fragraeni or pOrUoaof the UPl, UP2.LIP3, LiP4, LiP5, LIP6, UP7, LIPS. LiP9, er UPlO 
protein, and not tb$ other contigaous portions of Jije UPK LIP2. LIP3, UP4. UPS, LIF6, UP7, 
LIPS* LIP9, or U??0 as a continuotis seqtience. 

Withio ntideottde sequences, pot^mi^il open reading iram^ can be identified tjsing the 
NC8I BLAST pfograni ORF Finder available to the public. Because all known protein 

20 transiatjon products are at least 60 amino acids or iong^ tCresght»s, 1 992. PROTEtNS. 2nd Ed„ 
1. Fr.j«;nfiR and Co,, New Yorjv), only those ORFs poteiitiaiiy ei^codsng a protein of 60 ^ino 
.ici w moty arv ocnsidcrcd If an initiation mediiomne codon (,ATG) asid ^ ttar>slationai stop 
;oc< n (,TG.\, T \\. w T\Q'^ .itv- identsfied, thence bound^es niihe pr&tein are defined. Other 
pottfoiul prcte;;;s i.-.-lavit? j,tn opt "i re&iirg ft Mts tliat extend to the 5' end of fee nncleotide 
';ft.;ueoce. ri wrsc^ ca.'-c .rsc open ica:. r:; srs.* in;"- <J-;.^nn:iv.. or cose ponson oi a 

0)!C»"i protci" ^ ninariN, an> ctpen readiHi: *raniv thai «x5fndi. to :rs, s-tc oi 5h. a'cietriic: 
'ffoi-ioce 5!>eJjctf inz N-ierminai portion of a Jonger protem This njethodolocv vvae used V 
.ef.rt;*^ "ocn K-av^s.-is; 'rasres encoding ihe mtersiclant LIPl. LIP.:. LI""\ I IT-. \ J n'<x I IV", 
I.IPS :iP>^<5 I ;r!o 

1^ Asi^ method available in the an can be lised to obtain a full length {i f , enconipasi^ing ?hi' 

entire coding region) cDXA clone encoding a UPl , UP2, UP3. LIP4, LIPS, LiP6. LIP7, LIP8. 
LIP9, or LIP 10 protein, hi particular, the po!ysnera,sfi' chain reaction (PCR> can be u:»ed to 
amplify sequences m siiico from a cDNA library, Oiigonuckx^tidf pnmeij. that hybridise to 
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sequeiKjes at the 3' an<j 5' i«msim of ih$ idemiiled sequences eats be used as primers lo ampHfy 
by PCR scqu<?jsces from u aucieic acid sample (-cDK A or DN AX preferi^iy a cDNA librar>N from 
an appropriate source {v.g , the smnple from wKich the isttlal cDNA iibrary for the modified 
yeast two hybrid assay fusion population was derived, or, e.g. th« genomic DN A of the same), 
j PCR can be cmkd oui. , by use of a Perkin-Elmer Cetus thermal cycler and Taq 

polymerase. The DN A being ampiified can incbde genomic DNA or cDNA sequences ftom any 
euicaryotk s|jecies. One can choose to synihesize sevenii different degenerais primers for use in 
the PCR re3C5ic<r>s. It issiso possible k) vary flic Mritjecncy o: r> hricSs/n!i-\" co-uiaion? u^ed tr^. 
printing the PCR <\;acdons lo amplify nucieic acid honu>k>gs t,^.,c.. ui i'^hLin) LIPu !JP^\ IJP3, 

m : iP4, LJP.~*. L1P6, I ]^': l WH \ m I iPiU sequences from specs;:s oth^r ihmi Ircmws, oi to 
obtain human sequences with honwfogy to LIPL LWl. UF3. T..1P4, 1 IP^, lipo, UP?, LIPS, 
LIFQ, or ]J?U)j by allowing for greater or lesser degree*^ of nncieoiuic sequence simiiariiv 
between uhe kswwi nucieotide sequence and ihe aucleic acid homoiog being is<^lated. 

After succcssfu! amplitlcation of a nucidc acid containing ora portion of a LIPl, 

15 L1P2. LIP5, L1P4, UF5, Uf6, LiP?, LIPS, LiP9, or LIPID sequence, Ifeat segmam may be 
mokcutariy ctoned and sequenced, and tniiized as a probe to isolate a complete cDNA or 
genomic clone, TTiis, in turn, will permit the de^eroiinatson of the gene's complete nucleotide 
sequence, the analysis of iis expressaon, and the production of its protein prodtsst for functional 
analysis, as described tnfi'a. In tins fashion, the nticleotide sequence of the entire LlPi , 

m LIP3. LIP4, L1P5, tm. U?7. UPS, LIP9, or UPl 0 gene, as well as addkiona! genes encoding a 
I .IP I . IW2. UP3, im. L1P5. LIP6, LIP7, LIPS, LIP9, or UPl 0 protein or an^og, may be 
identified. 

Atn oukaxyatsc >:di potait-siiy ctin serve ss t];c nucioic ck-kj source for tho lUMk'cuijx 
cionm^ ofa LiPK LiP2. 1 IP?. L1P4, LIP-, : IP" I iP", LIPS. LiP<?. m- LIPIO g?ne- The nuck-ic 

25 JiCiijs t;ari be '^lohiied iVom \ crrehrate.'j, - ■.; , . .. .r aju > th,.^r prmiatc ^iOilrce^, purcmc, 
ixjvinc. feline, u'-iiuu cqiiinc, cinint-. .id v./il .-,5 adjUKsr.ul muminahiin source.'S. itnd insects, 
plarjts, etc. Hr- DX S mny be obJairied b> standard proctrduriis knijvvn in the art from cloned 
DNA ie.g.^ a ON A "iibrary"). by chemical synJhessis, by cDNA cloning, or by the cloning of 
genomic DN.A, or fragments thereof, puriSfcd from the desired cell (see. Ibi example, Sambrook. 

.W et ai. , 1 989. MOLECi?L.'^.R CLONiNG, A LABORATORY MANUAL. 2d Ed„ Cold Spring Harbor 
Laboratory' Press. Cold Spring Harbor, New York: and Glover (ed.). 1985. DNA Clons!v!G: A 
pRACTlCAi, APMOACH, MRl- Press, Ltd., Oxford, U.K. Vol. r. 11). Clones derived from genomic 
DNA may eomam recuiaiary and intronic DN.A regions tn addition to codine regions; clones 
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dinvsd from cDNA will comam onlv exoi? sequences, "V^rlsatever the Murc^. the gene shouM be 
molecuiarly cioned itito & sujiable \ecwr £br propagation of the gene 

In the molecular cloning of the gene from getiotrjic DNA, DNA fragmesis a?e generated, 
,some of wh5ch will encode the desfred $^ns- I^e DNA may be cleaved at ^pecitk sttes usmg 
j Viirious resinctson enzjme? Altes natively^ one may «se DNase in the presence of snanganese to 
ffagiiicnt the DMA, or the DNA eaii b« phvsicaHy sheared, for exasitpie. t?v sonicauvtn fhe 
htiear DNA fraginesits csui then be separated accorrfisg to shss^ by standard lechnsques. mcludmi, 
but noi limned to. agarose and/or polyaeryiamide gel electrophoresis, and colymti 
chronisatopraphv- 

iO unoe uie DNA ir-igme'sts are ^eaesvj* ^ 'i i ^i; of lK' ^pecsCc D\ \ rragnsrt 

v.s)'ii'jLinmi, Use dtfajreti ^^nc mjs be a^eomr. sIkv x . in ixir o^'vias ^ ; or exaTpi,;, a potsor. 
.■^ftheLl?LUP2J lP3,UP-4aJ?^ LiP6 .IP" IIP^, or ( iFiO ?ere (of ai)> s^ew&s-i 

{e f; , 2 PCR ampiificatioa product obtained as de-scniaed above, or an ohgonuc.eotide havmg a 
sequence of a portion of the known ancleotide sequence) or hs ;ir^jfic RNA. c-r a fragment 

15 thereof. ma> be purified and labeled, and the genemed DNA ferments may be screened by 
jsicieic acid hybridization to the labeled probe (Benton and Davis* 1977. Science 196: \ 80-i &2; 
arunstem and Hogness. 1975, Proc. Natl Acad Sci aS.A. V: 396l'-3%4i Those DNA 
fragments with substantial homology to the probe wiil hybridize. It is also possible to identify 
the appropnaie lifagtnent by restriction enzyme d)gestion(.s)i and comparison of fragment sizes 

30 wjth those expected according Jo a known restriction if such ts available, or by DN.A 

<;cqacn>:e a-is.vsis and comparisoo lo the known nuckotide sequence of UP' f hl^'^, i.IP4 
\ I IP6, ' IP?, I 1 WO or HP ! 0 Further ?electioa cat! 5>e csrrje j u* the t'.jsii uf the 
prviLOU'cE the gcri Ai'cnM ivi^x tnc pri'^^KC ui the ^e')? in<% tu dincvted b\ v-savs hisoi 
on ;he Dhj'iscal chsinscil, Oi wmn r ■> < i. u pirnrettJC'? of 'ts expressed p-odiK Fcr cx^mpit;, 

25 i.D\ \ cVri^i., o5 !>\'A dono lii-f ^'.--v- < she psopc:r niRNAi. Liir. be v>;lei.ted \sh..^-i 

pr >dtK'- a >fotcm that, e ^ , ha? sjundar or identical ebctrof»horcttc mitirauun, ;:>oe}ectri< ftcuimg 
ben i\ > 1 -lEoteoiv Uc diKestion maps}, or antigenic properties or abihty to bmd L YST, is known 
for UV.. \ IP2. L1P3, UP4. LiP5. iJP<;, tlP7. LIP8, UP9, orliPIQ If ananti-UPl. anti-LlP2, 
antj-iJPi. anti-UP4, anti-lIF.'^. amt-lIP6. an«-Li?7, a»«-UP8, ant!-iIP« oranii-LIPlO 

M .jntjbody is available, ihe protein m,^> identified by binding of iabeied amibody :o ihe paiauve 
LiPK tm. L!P4, UPS, TJP^i, LiP^, LIPS, LIPQ, or UPIO sv nthetizsng clones, in an 
fctiSA ^en?yme-hsiiked immuno^prheni a^:J3>)-i}pe procedure 
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An alternative :o isolating a LWh UP2. LIPS, UH, LIP6, Ll?7. LJPa. LJP9, or 
LIFIO cDNA includesv but is not limited to, chemically symiiesjjing the gene sequence jiself 
from a knosvn sequence, Olher metlxids are po«sibie and vAxhin the scope of the invetttion. The 
identified and is'Joiatsd nucleic adds cars then be ii^erted imo mi appropriate cianing vector, 
I in speciisc e»nbodimente, transforjnation of host cells with recombitmit DNA molecules 

that incorpom« the isolated LIPK UP2. UP5, LfP4. LIP5, LIP6, LIP7, LiP8. LIF9. or fJPlO 
gene. cDNA. or synthesized DNA sequence enables senetaitosi ofmuhspie copies af the gene. 
Thus, the gene may be obtained in lai^e quantities by grtiwing triwjsfoixnsnts, isolating tfie 
recomfcinaci DNA nx^lecuks ironi the transformams and, when neeessar> . rsti-iev in« the inserted 

16 gene fro;n Uie isolated Jt;con5binafn r>NA. 

The i.iPL LtP2. L!P?.L{P4. UPS, UP6, UP7, LIP8, LjP9, orUPUJ nuclear acid 
sequence provided by the present invention tnciudes ihosc injcieotide sequences encoding 
subsiantiaUy Jhe same amino acid sequence as foujid is the respective Jiative protein, those 
encoded ainino acid sequences witii fusctionaJiy equivalent amino acids, and those sequences 

I S encoding other UP I , UP2, LtP4, UPS, UP6, UP?, UPS. or LiPi 0 derivatives or 

ANTIBODIES TO L\ Srr:LYST-lP COMPLEXES, AND LYST-2, LIPI, UP2. UP3. 

IJF4» IJP5, LIP6, iJP?. LIPS, LIP9, AND LIPIO PROTFINS 

m Accordsng to the present 'nvention, the LYST LYS T-W complex, or ftagmmts. 

den^attseso hosroVy thereof, or LYST-2, LIPLUP2.UP3«UP4,UP5 U?6 Up-.LIP?, 
1 :P^ o' i ^Pl 0 prorcsn or tracnsenf;, horn logb ii.id de^ntsuxts thercoi, m8\ be t sed 3^ 
inununogv,n<- to etnei^'le i.'^ shoo v, svlucH immuio^fet-ifivai s D-nu >>uc:n 1 1 mn^5?en- b^K 
.jiaKMA- ^Jtf bm u-e tn ha.stcc i( pci\c'i'iJ .no'-iKio'.'I ^.hin-^enc ^rd - rv'.v' vaasn 

is ^ntivot.: Hn s^enctt jnd Fan ^xp'-^-sJors ' 'ra' „ I . xj: vi^-s^^c errbodsmeji .lUjbodiestn 
comiijcxe u .^a^ati ' \ ^ i cr I \ S -2 and a humvin 1 ^ ^ il' ^tre '■TvWvi.fce iiiu ^'i: 
embod nept con pie\es ton icd fron iragments of a I ^"b" o' J SJ-2 i ^d a ^T I s c r 
the ftagmems co'^ts n rhe orotesn dom^n that interacts %\ Jh ihc otiif n ember of li^e » o»irpic\ 
are used as imirunogens tor antibody production. In anoti er specific embodimej i L!P1 UP?. 

5€! UFi U14 l.iP> IJts UP7.UP8,LIP9,orUP!{»0toiemsorf agniems.denvatives, or 
ho x)Oiogs thereot a e i sed a«! immnnogens 

Vanous prticedsires kno^xi in the art may be used for the production of polydonal 
antibodies to a L YST:LYST-IP complex, or to a derivative or analog thereof, or to a LYST-2, 
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UPl- lip:. IIP.-;. iJP4. LiP5, UF6. L!P7. LiPS, LIP9, or LIPIO protein, or dsr!s<auve, fragmem 
or analog mereof. 

For production of the antibody, various host cyiimab can be tmmuniaed by injection with 
the native LYSTi YST-IP ctsmpiex, or LYSI-2. LIP I , LIP2, L1P3. LIP4. LW5. LIP6. LIP7, 
5 LIPS, LiP9. or LiFl 0 proteiiv or a synthetic version, or & derivative of the forfegomg. such a 
cross-liaked LYSl':LYST-iP- Such host animals ineinde but are not limited to r&bbits, niice, 
rats. etc. Variotis adjuvants cm be used to inctea^ the inuntmoJogkal response:, depending on 
the host species, and indude but are not linuted to Freiaid's (complete and incomplete), mineral 
gels sjjch as aluminiHn hydroxide, surface active substances such as iy,soiecithin, piuionic 

m poiy oh. poiyaniom, peptides, oil muJsiORS, dinitrophcru 1 . ;^ ntusHy useful htmtaa 
adjuvants such as badiie Caimetre-Guerin (BCG) and Cors jK'btiCi^f lunj parvitm. 

For preparaiiDf! of rnonociuiiai viiilibodies directed -uvvard^ :i LVST:LVST-IP complex or 
to a LYST-2, PiPl, Ll?l. LIPj, LIP4. LiP5, LIP6, LIP7. LIPS, LlPs'. er LiPK; proiwn, cir 
den \'at:ives- fragmenrii or analogs thereof, any technique that provides for the production of 

is antibody mokcoies by condaoous cell lines is ctiiture tmy be tjsed. Such techniques iticludc but 
are not restricted to the hyfaridoma technique ofigiija«y devebf^jd by Kohler and Miistein (1975, 
Natiire 256: 495-497), the trioma technique (Rosen et at, 1977, CM ill 139-147), the hmnaa B- 
celt hyfaridonia technique (Koxfoor et aL, 1983, hfimunohgy Today 4: 72), and the EBY 
hybtidoma technique to produce htanan tiionoclonai antibodies (Cole et a/., 1985, In: 

215 Monochnai Aiidb^iim mtd Cartcsr Therof^, Alaa R. Liss, Inc.. pp. 77-96), In an additional 

embodiment of the mvent)on» monoclonal amibodies csan be produced in germ-lree animals (See 
Intemauonai .A.ppUcaiion No. PCTA;S90/02545). According to the invention, human antibodie,s 
may be nsed and can be obtained by using human hybiidomas (Cole et aL 1983^ Proc. NatL 
Acad ScL USA 89: 2G26-2030X or by transforming human B cells with EBV virus in vhro {Cok 

2$ i'>S5Jij MyNOa.Of-,Ai. .'\Ni ii^ot)..v^ ••s\r>C\\rERTH.fT<.\pv, AianR. Liss, !nc.,pp. 77- 

')t)K in faci. according to the in\eiit!on, t^ctoiqueb dexeioped for Uk; production of chimeric 
amibo^ic^iMoxripfmstai.. I«)84, rroc Nai: AcaJ Sd L^vf Kt;uborger o' 

Aij.'w'v i/.?: 6a4-C'0?<. T ^kcd-. ui :«^H5. Wuure S! -' 452-4^-^) by jpii^mg the gt;n^s 
tjooi a inou<.t.' ;i;uaicd> m-'k?vmt.' spco;'/. ibx i. YSI'-L YST-IP compiex or LYSF-i;, L?P1. 

r,e i/iP:. 1.IP3. LIP'i, LIF5, LiP6. LIP7. L]P8. LIP*?, or LTPK) protein, together with genes from a 
humsn antibody moiecuk of appropriate biological activity, can be used; such antibodies are 
wttMn the se^pe of tltis inventipn. 



anuhodics \US, Faiem 4,946 J?S) can be adapted lo produce LYSTiLYST-iP corapkx-specific 
asid & LYS'r-2. LlPl. JLrP2. LIF3. LIP4, LiP5, LJP6. U?l. LiP9, or LIP1 0 proieui-specitlc 
single chaiu arstibody. An additioaai embodmi«ni of the invention utilizes tediuiques described 

S; forthecansmictiongf Fabexptes$io»nforsriiss(Husei?f«j/.K 19^9. Sckme 2-46: 1275-l28J>to 
gib* rapid and easy idemmcauon of tHorJodoml Fab tragoiems wiih the desired specificity for 
die LYST:LYST.{P complex, or as mdividaal LYST-2, liPL UP2, LIF3, L1P4. LIPS. UP6, 
LIP7, UP8- LIP9. or LIP 10 protein, derivative (sr analog. Non-human antibodies can be 
honwiized by kiio\^'n raethods {see^ e.g., U-S, Paient No, 5,225,539), 

}i) Ajitibod-- fiMcnicnts thnt comain the idsotNpe's of a LYST l.YST-lt' c(;inp.c>. •,>! i^f a 

LYST-3. LIPl , lip:. LW3. LIP4, LLf^5, IJP^k I.IP?. LIPS, L1P«>, Of LI? If; prousn cai^ be 
generati\; h\ u cimtques knows m the s.s , i .^r v-\,r-ip;e. puc^h frxjgmct^ls include hui are not 
limited ro; tlsc F(,ibK fragnicni which cm be produced by pepsin digestion of ihc atUibudy 
nioiecuis; the Fab' fragment,s 5hat can be generated by reducing jhe disulfide bridges of the FCab); 

is iragment; the F^b fmgmeats that can be geaerated by treating ^e aatibody molecu}^ with papain 
is^d a rediicmg agent; and f v Iragments, 

In the production of antibodies, screening for the desired antibody can be accomplished 
by techniques known in the art, s.g.^ ELISA (enaj'me-iinked immmosorbent assay)- To select 
antibodies specific to a particular domais of the LYST:LYST4P complex, or LYST-2, LIPl, 

m Un, im, tm, lips, lips, lip?, LIP8, im, or tIPl O protein, one njay assay generated 
hybridomas for a product that binds to the ftagmem of the LYST:LYST-]P complex, or 
theLYST-2, LIPL LiP2. LiP3, LiP4, LIPS, LiP6, UP7. LIPS, LIP9, or LIPIO proiein, that 
contains such a domain. For selection of mi antibody that specifically hinds a LYST;L¥ST-IP 
cornpiex bui which does nor speeijicaliy bind to the individiial proteins of the LYST-IP complex, 

25 one Qdn select on the basis of pQ,?iiivc binding to the L YST;LYST-IP complex and a lack of 
biuditig K) the mdivjdtuii LVSl and LYST-IP proteiris 

,-\ntii)odie,'5 specsile w d domain of the LVST'LVSr-IP coinpiex are aiso nrv^vided, are 
antibodie-s lo specific domain^; of the LYSr-2. LIPL LIP2, LiP3, LIP4, LIP<, f IFo. L1P7. LIP^. 
IJP9, !-=rLIFiO proiesn 

X0 I'he foregoing antifaodjes can be used in methods known in the m rdating to the 

iocsiization and/or quanmatiotj of a LyST:LYST4P coisplex or of a L YST-2. LIPL LIP2, LIP3. 
LIP4, L1P5, 1JP6, LIP?, LIPS, LIP*), or LIPIO protem of ihe isiveation. e.g., for imaging these 



.SUBSTITUTE iSHEET (RULE 26> 



44 

prtttesjis. Enessiirujg levels, thereof ixi appropnate physiolo^icai samples, m dsagnostu- inethtxis. 

etc, 

'^n ar^i'^cr c.n!'uJiin<"i' ih^ inv<;nriOEi ^mi-L\ ST LY*^T IP complex antthodies 
%gmifa^s utercof or anu-L>'S 1-2, ajm-LiPK aiit!-LIF2. aiiii-LIP3. anti-LIP4. auiJ-LIP5. mti- 
t LIP6, anti-LIP?, anti-LIP8. or anti-LIP9, or anii-LIPlO antibodies or fragments thereof, 
cosiainmg ihe bsnding Uomain, are therapeutjcs, as described inpn. 



DIAGNOSTICS, PROGNOSTICS, AND SCREENING 

LYST;LyST-IP compkxes may be njarfcers of normal physioiogicai processes inciuding, 
M but not lin)itecl me ihvbiologicai proces&es mcludmg signal tr^rsikjcdor. vesicular traBspart, 
the formation jjsd k^oc\ tosii- oj actdic mn-^ceUulirotgaaelks., a^nc pratx'ui tratficKinj;. and 
raU;jKH;xj -^rocesic^ u.c.i dmf: but in. t ?c<;tr cica to u\);nr dtwssc.s jutoirnrsi^^ne oi'-cuses. 

IS xvi ;> avSo! avsfuacuoiK ana thu:> lune ituurxsii ^ ux In i urtjvr, ddnution of particular groups 

0 P 151. tit , V. <Tr eie^aaons- or c\'f core c" u : \ S T L YST-IP complex, or a LYST-2. UPl , 
up:, 1 1?}. UP4. im. LiP6, UPT, ops. U?9. or LiPIQ protem, cm lead to new 
classificatioas of diseases, fitrtherisg di^ostic ab iUtys 

Etet^tmg lewis of LYSTtL YST-IP conipiexes, or mdi\iduai proteins that have been 
m sho\VR ti) form complexes mih LYST or LYST-1 or a LYST-2. LIPl, L1P2, UPS, L1P4, UPS, 
UPS. LW7. U?n, Of LiP!0 proteins: ot detecting levels of mRNAs eacadrng componeitts 
of the LYST:LYST-1P compiejcsrs, or mR>JAs encoding a LYST-S. UP! , UP2, UP3, UP4, 

1 JP5, UP7« UPS, Of LIP9 protein^ may be used in prognosis, to follow the co^irse of 
dissase state, to follow theraoeutic response, etc. 

25 \Y^l 1 ^! IP, ^!flrr><. t ij sbt- < JiUoic^ieriM, ■"fiel.\SmST-iI 

cornpiexes, ana i^nv,i^i>s^- c-a , g , c^na > '-^^^ ; ^ . f t o- . ^ S f ,^ ajtd'- 1 I VS" 

IP. or i V'^'I 2, . IPL i I IP?, LIP4, [ IP\ ( IPK i IP. LiP8 UP9 <>i Ll';a m,^ c ^ >a uK 
^!ic:|iK-o.<; i^enp't.' - 1- -Ear- ,nerv,to). ar'f-j.YST L Sl-lP c^mr'ex inSiKx u s,'' i ,iuxH,ri 

.3C» ar,tii^,iies spec i".c to LYST T IPJ, UP^, LIP3, UP4, 1 £P5, 1 iP6 UP7, IJPH, UP'J uj L'^PIO. 
nave -a&es m dta,anD,st(Ci.. Such molecules tan be used m assays, such isnmutioasjavs, to 
detect, prognose, diagnose, cr monitor vanous condiiioni, diseases, and djaorden,. and tseairjient 



snercof. ch;tr3..tcn?eu by aberran.; 1 ^ '^l L't'ST-fP cotupicxos. or by abetrsnl levehof 

i JIM. LIP2, LIPS, LiP4, UrS, LW6. LtP7. LIPS. UP9, oi LiPIO proreiiu 

In paertjcukr, such an immunoassay is carried out by a method comprising con^ctmg s 
sample derived from a patknt vnih m anti-L YST;LYST4F complex atiubody. or £ti autibody 
5 specific to L YST-2, L!P3 , LiP2. LIP3. UP4. UPS, UP6, LIP7, OPS, L1P9. or LIPIO, imder 
conditions sudi that immimospecific binding can occur, md detecting or raeasuriag the amount 
of any immusospecific binding that occurs by suchaa antibody, in a specific aspect, suth 
binding of antibody, for example In tissae sections, can be ised to detect aberrant LYSTiLYST- 
I? complex formation, or aberrant L YST~2, LCFI , UP2, UP3, LiP4, L!P5. LIP6, LIP7. LIPS, 

10 LiP9, 0£ LIPIO protein local ties £; or; ■ .ibcrrarit i-j , kigh, lovv or abs&ru) levels of LYS1";LYST~ 
fP complex or complexes, or aberran: ievcis ofLVS LlPl, i fPi, IJI'4. LIPS. LIP&. 
L1F7. IJPL LiPV. or LIPIO protesn In .1 spec-fic embodinwr.!. .tn jatslxxH -ai.siiwl -Ji 
LVST:LYST-IP coxnpicx can be usea to vi'^s.ay a pasient tissue or scrum ^.tunplt; for xhc prtrscnce 
of Ac LYST I ^'S " !P comp'o\ ^^!Ierc sxi aberrant level of tiic LYST:L^"ST-iP cojupiex is an 

1 S incUca^oa of a disease condition, 3n another mbodimeni, an ^tibody against L YST-2, UP \ , 
U?2. LIP3, UP4, LWS, LIP6, UF7, UP8» LIP9, or UPl 0 ca» be used to assay a patient tissue 
or semn sample for the presence of said protein, where an aberrant level of LY'ST-2, UP! , L1P2, 
UFk LIP4, LIPS. UP6, UP7, UPS, LIP9, or LIPID is an indication of a disease condition. By 
"aberrant levels" is meant increased or decreased levels relative to ievels previously found 

W present, or to a standard level in an aaalogotjs ^tiplc either fi'om another portion of a body or 
from a subject not having the disorder, immunoassays that can be used are described in/ra. 

Nucleic acids encoding the components of the LYSTiLYST^IP complexes aijd nucleic 
acids encoding a LYST-2, OPl. LIP2, UP3, UP4, UP5. LIPe. i.lP?. LfPS, LIP9, or LiPlO 
protein, and related nucieotidei sequences and Pi!hsi.\u!ejicc,s. inciiJdmg coinpicmentar>- 

25 sequences^ can also be used '-.n i'.yhr:^,. <->-.;.us l.'ic I \ ST or LYS i -2 Jj^d-or LY.^ i"-lP 
nucleotide sequence, or <i subwqucnjt tne'c-^J. ccinpn^u-iy aboui £U lcaj;i 6 nucicotidcri. can be 
•.sscd hybrEdi?iJiion probca. Hybnc-;i7;iTi'-!:-i .a^pays can be used to detect. pro^.nose. diagnose, or 
nii-^n;tor c>:.>n Jit ions, cis-^orders, or disease ^Jtarcs a.s.-socaated with aherrant Isvsls of the rnllNAs 
encodmc the comr-oixiKt.. c-f a LY'.ST:l.YST-iP complex, ora LYST-2. LIP 1, LIP:. LIP3. LiP4, 

.^Q I iF3. LIF6. LIFT. LiPS. LiP9. or LIPIO protein, as described supra. In pjirticular. such a 

hybridization assay is carried ont by a method comprising cosrtacung a sample containing nucleic 
acid w-iih £ nucleic acid probe capable of hybridizing to LYST or LYST-2 or a LYST4P DMA or 
RN'A. under conditions such that hybridization can occtir, and detecting or measnring any 
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n^brjJj2i*tJo« a^sa 'i> mTicd oui using mckit, av, u pr ^oe^ L-ip^ibk ot hybndmng to 1 S i <.ij 
LyST-2 and lo a bTtidmg; ixatrer of LYSr or I YST-2 to measure concun-ently the expressiori ot 
both memtfenr of a L YbT I YST-IP complex In anoiner prsterred emfaodimem. the eH;pr«fcsion 
5 of mRNAs enccawg UPL UFl, U?3. LIP4. LfPS. LrP6, UP?, } IPS. UP<?, or LIPIO 

js measured. 

In specjfic embodimems, djseases and dtsotders involving or ch^ctenzed h\ ,ib«;mwi 
levels 0i iA*^ i . ^ S T ^i'>Tni!!ex:;s s-aji be disposed. or their sui^cted prcsencc can be 
screened for >•! j c . j osjtsoii n< ce\<,ioD iuch J'iorders can be detected bv dotet. jn< aberrarl 

1:6 le\eh of a I YST L> ST U -.o^-piex ur-u) \ ! 1 ^ *v > -"^ .u.d a ' ^ ^ i 

prntem ijr nucitfiu 'tii^ o'' laiituonal ai-Lv>D v * , v^j-jcredto bmJmg to a-t 

trc-ai. ing rartii^^T of-dv-V^Ssn:; 'Tiu.at!o ■- ^ ^ j m a LYST-1P RN A PM\ 

i^tr p'-t't^* 1 rar^siocauv!"-, imnt.^u<-*r!\ c'lani^'.s in 'ak U vat\ ^ r *rniro i'ca sequence re a s^e 
o \v 't. t\ 1 ^ " ana <. j 1 \ S 1 -IP) that cat se increa-ieJ or dctrr^jo&ed exnresstr i m i-t a & 

i3 T YS J YST-TP compkx ^sd^'or LYST or tYST-2 aad'or protein diat biJids to LYS r or I YSI » 
2, Sxicb diseases mS disorders ineluds but are not Imxiisd to thoise described m later subsections. 

By v,&y of exattipie, levels of a LYST LYST-TP complex or the mdividual components of 
jt LYSTXYS f-IP complex casi be detected by itnmunoassav. levels, of LYST and/or of I,YST-IP 
2<5 mRNA cao be detmed by hybndtzatlon 9S$avs g , Northern bloss. dot blots), b'sdmg of I Y*: f 
or to d L YS r-'^ t,ai5 be m<.a>un;d by biuduig assays commoniy knosm m the ar. tr£m=?iocatK-> is 
ma pom; rtuct o is n L YS ' or ! Y$T-2 and/or in gesies. encoding a LYST JP car. be a^it-^'eJ 
>ou-shern Dioitmg, RPLP 3rsI>sj$, PCE using ptimen, tkit preferabh' generate a ts isgnieni 
spari.1 at L-asi mobt pt the LYST or L YST-2 and or ! YS ! AP gene seqtit-tio,*,£ o ^ , ^ S s 
35 or L"^ S a-- ■>'- i F v? <^zmvaic ""^N A. . ""N v < -i t \ l oin .ro f ati^n' « 

is^ 5% ^ \>,e' v !K vi m t ^v* 3.r u g ^ e ^nt^^^U <.j^/>ri( such uuc^s c -C! 1 

vr^-f .a <S(\-> \ VI ,i&tK^^>s t'lJ 'f/r-jsijcna^smmunoassays, etc {canbetssetito 
dsterr^ij c h h- u ' otx. s ■ : icitf r nt!;_«ja- LYST L ^ SI -Ir* complexes are ojx;;,*;^^ .a siLv.'; 
*vr„itt_ i 0 t:^^< s < r a (sbseot jx' NiT^p^e^ tn.^n patients, suircnnj it:, tp 

30 Jji>eaie .^'^ disorutr ba\ ms a i>redjsp<.>sjttt<ri to de\ esop ,sncn a disease or dnor£i..'r vte s. .^ntp^uej 
to llssf hssh .n samples irom objects not havingLStJcti a disease or disorder 

Aadjt onaiI\. t5ie<^e £K.s.i>s can be used to determme whether the 'atso of tnsj LYST LYST- 
P ic»rr>0ki( to ms uri-<.omp>cxed components ot thi. L\^i LYST-fP complex, i ^ L VSl o-- 
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i "\> i xm ■>: the ^ptiCiilc L VS -IP in thecompiex of iritrrt.-; : >^ uiors-Lsco Jecua^ol in 
•^^iiiy.i'e: rcom patsents siitfering from a panscuiai disease oi d,[Si;.>rdt;i, or havmg a. predisposnsosj 
to eii-p budi a disease or disorder, as comp^d to the ratio in ssiispks from subjects not 
aavmg such a disease or disorder, 
s lij ihe event that levels of one or tijore pantcuJar L YST;LyST4P c<3mp!exes are 

deicrmined to be altered in patients suftemig from a partictiiar disease or disorder, or having a 
pnsdisposiiiosj to develop soeh a disease or disorder, then the particular disease or disorder or 
predisposition for a disea^jc oi dismder can be diagnosed, have prognosis defiri<jd for, be screened 
for. or be nionixored b\ deiecting altered leveis of the one or more LYST:L YST-IP protda 

m compiuxes. She mKX.^ 'ii,-.- . . . rt <.'rN < ,( ±s one or more p^icular iyST;LYST-f P 
,-nsTiflexes. or \ YSf LYSi" :r ......ivnaS actsvsty 

*.ccorJ!j3s,U>, ;r. ii specuu- embodiment of :ne mvesmoti (;!<,o,in.^s m\c dj^;oTders mvolvsns 
mcreasi.-a levels ofone or more LYS'i LYS iMP complexes can i?c ii;^.gi5t,>st.'a. or fhesr suspected 
pre=;enee cars bs,' ?,cre!;>ned for, or <i rreaj-ipo?iuoo to dc\'£-Jop such di^oideti, t&n he delected^ by 

15 detecting increased leveh of the oae or tnore LYST;LYST-IF cottipiexes, the mRN A encoding 
both oiemhejs of the complex, or complex fianctionaJ activity > or by detectitJg muiauons is LYST 
or LYST~2 or the L YST-IP (e.g., translocations in ntjcleic acids, trmcations m the getie or 
protein, chaages in mideotide or amino ^id sequence relative to wiid-typ« LYST or LyST-2 or 
LYST'IP) that stabilize or increase LYST:L YST-IP complex fbtjnation. 

20 AcoordiEigfy in ano^er specific embodiment of Uie iaventioti* diseases and disoiders 

involving decreased levels of one or more LYST:LYST-IP cotnpies^s cai^ be diagnosed, or their 
suspected presence can be screened for. or a predisposition to devdop such disorders can he 
detected, by detecting decreased le^'els of the one or tnore LYST I VST4P complexe.s, the 
mRNA encoding the members of the one or more complex?';, ot complex functional activity, or 

25 D> dotociSQ- ntutations I \ ! - . '-N ' ^ y. the LYST-IP [a h , (ransif'catir-i>- m -lack-u-, acids, 
■itncii^jons :n tne gene or pif^'ejn c;3aiig<.'t. m nucleotide or ammo actd s-eoucucv: rciative to v,iid- 
L% re : \ S I or LYST^2 or the LYST-IP) thai inhibit or redtiee L YST:tY55 T-IP complex 
mmmm.. 

j:\ \st ctnoihcr ?rec fic cpi*x j'r>vnr diseases and disorders jfivoisinj; abattaiit CNptesMOti 
50 of a I YSTO, UP 1 , 1 iP2, 1 1P3, L1F4. L1P5, L1P6, LIP7, LIPS. L IP9. os L IPIO pruleixt an; 

dmgtjosed, or their suspected presence can be screiened for, or a predisposition to dcveiop sucli 
disorders can be detected, bj- detecting aberrant levels ofLYST-2. LIPL LIP2. L!P3. LIP4. LIPS, 
I IPo, LIP7. LIPS, LIP9, or LiP 1 If prot«;n$, or tiiRN A. or Itjnctional actjvi5\ , or by detecting 
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rriu!c.t;<,-n., 1 : C LIP i , LIP2, LiP3. LIP4. [ IPS. LiP6. LIP?, UP8, LIPO. or LIPIO protein 
or rriRN.V or i>NA g , iransbcations in iRsdetc acids, iruncatsojts in the gene or pmteiiu 
changes in nucleotide or amino acid sequence relative TO wiid-type LYST-2 or a wOd-typt; novel 
LIP gesie or profein) that caiise abenaar expression or activity of said LYST-2 or said novel LIP 
pmtein. Such diseases and disot^ers uvdudt bui are not iimked ta those described injra. By way 
of example, levels oO-YST-Z LIP!, UP2, UP4, UP5, UP6, LIP7, UPS, liP9. or LiPlO 
isRNA or proteus, LYST or LyST-2 bindiug activity-, or the presence of traii$!ocatk>ns or pomt 
mutaiionss can be detensi&ed as de ribed above. 

Assays well faio^vn m the art (e.g. . a.-5"3ays described above such as immunoassays, 
nucleic ac;d hybridszation assa> .s. acth i j\ v.\ ; . o*c ; oar. be ased to determine whether L YST- 
2, lIPi. lip:. IJPx LiP4, 1 JP5, 1 IPo. UP-.', I LIP9< LlPlO r.u-e pre.scnt at either 
increased or decreased k-vei.-;. o? ;irf absent, sn yimpks v:om p;n.a!t. saKi.-nng from a particular 
disease or disardc!, iuiving 0 pred!^posu:on trs du^velop such a disease nr disorder, as compared 
to the levels m ^.inipU'S from subjecis nor !i;aving such a disease or di^rder. 

in the event that levels of said LYST-2, UPl , tW2, UPX Lm, L1P7, iJPS, 

tJP9. or LIPI 0 are determined to be altered in patietjts saffering from a particular disease or 
disorder, or having a predisposition to develop such a disease ot disonJer, then the particular 
disease or disorder or predisposition for a disease or disojxier can be diagnosed, have its 
prognosis detennined. be screened for, or be monitored by detecting altered ievels of protein, 
mRNA, or fanctbtiai activity {e.g., bindirtg to LYST) of said LYST-2 ornovel L!P< 

.A^ccoPiiiiigiy, in a specific embodiment of ihc invention, disease.s and disorders invoiving 
increased levels of a LYST-l, LfPI, tIP2. LWX LIP4, UPS. LIP6, LIP7. LIPS. LIP&. or LIPlO 
protein can fee diagnosed, or their st^spected presence can be .screened foj, or a predisposition to 
develop such disorders can be detected, by detecting increased levels of a L YS rO, LIPL L]i>2. 
UP?. LlPa. L1P5. UP6. LIP7, LL^^S. 1.IP9. or I IPh) |.vo;eir,. encoding noclcio .ic^d^, ox 
tuactiunal activity, or by dc-^tecung mutations ui LY.ST-2, LlPi, LIP2. LiP,"^, Lir4. LIP:". LlPo, 
L1P7, L!P8, LIPO. t..r IlPtO (e.g., tran.slocaiions in sujcktc acidi, truncations i!3 she gene or 
protebi, ch;u5gei> m ASicieuiuJc or ;jmino acid seqtJence rekuive to wild-type I. YSTO or riovel 
LiP) that ejiJisnce said I or novel LIP stability or tjiEjctti^nal activuy. 

Accordingly, in another specific enibodimem of the invention, diseases and disorders 
involving deciea,scd levels of LYST-2, trPL LIP2, L1P3, LIP4. LIPS, L1P6, LIP7. LIPS. LiP9. 
or LIP 10 can be diagnosed, or their suspected presence can be screened for. or a psedisposidon to 
develop such disorders can be detected, by detecting decreased levels of LIFL L1P2. LiP3. LIP4. 
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. P*^ IV^ JlP'i uUPlCprote.f miJeu taJ- or 1 arcnojiai actmt> , or by 

Jeteu pj i jutjtic' ^Sl-AUPl liPi 11?).™ ITP5 UP6 LlPf UP8JiP*J,Of 
LlPiO < y rcj iiLva 015^ n t)ucf.,nc aesas iruncatioa-? tji t!i«i gene Or protetn, changes in 
nucleotide oi m\iPO acid i^cquencc rdstsve to wtid-tj-pe L.YST-Z or jjuvd LIP) tnat de^nabuue or 
reduce; I YST-2, LlPi, L!PZ LlPl LIP4, tIP5. UP7, UPS. L!P9, or LIP19 mnctional 

The use of detecuos techniqtje&, especially tbojte mvolvmg anUbotiies $.gAmst 
L'^'ST.L YST4P complexes, or agaiitst a LYST-J, UPl , UP2, LIP3, UF4, LIPS, UP6, UP7, 
L!PS. LiP9, or Ll?f 0 proteia, provides a me^od of detectsrsg specific colls mat expr««s the 
complex or pioxi^m Using such assa> -pectlic ;.«.ih> p^-^ ^ati bc- vk^tnicd in vvhsch one or more 
panjcular ^> S " T Y^'^-lt cuTnpiex o- s^jd ind'\ iduai n ^ ^ -2 <, r ikhcI L'P proper ss 
e^prtN^*:.. t}rtiA.n(.<; v the coripU-K p-nton can he LcneKi v^J -with ce i %k'hiu> 

Ah^ t.vt' .ti ar^; methods to d.^tect a I YSi L\ M -J? complex, si- l i YS 7-2. ItPl. 
L1P.,^[F^ .jr4 :iP^ Mf6 I IP-, LIPS. LrP9 orLIPiOpiOUnn snceL.jitua- odd:>that 
exaress part caiar L^'S I L YS F-IP wmpkxes or said wdividwal L YST-2 or navf I LfP pnstems, 
or den\a*nei Jiereof tot the purpose of charactsrinng m preparmg LYSl LYST-IP complexes, 
or smd jndivsdual L YS r-2 or novel LIP proteins for imv^ This embodinsent mciudes ceil 
sortmg of prokaryotes 'sach as, but not restricted io, bactena (Davej and Kel], 1996, Micmhfol 
Rsv 6(k 641-696), prtraaiy cultures mi tissae specisietts ftma esixk^otss, including mamnaaJja?! 
species such as hunian (Steele stahl 996. Chn. Dbstet Gyaecol 39; aOi-81 31 a»d continuous 
ceH cuhures (Oriao and Ruiz-Argtieibs, 1996, Chn Bmchan 29 5-9) Such tsotUuons ca» also 
be used as methods of diagnosis, descnbed suptxt 

Kits ?0F djagnostic tjse are also provided that comprise m one or rstore cnni ^ rers m jn,!- 
LYSr L\ ST4P comp%x antibody fsn antjbodv *,pecttJO t^^ i YST-^ 1 fPi, L'r2 LiP>, i. tr4 
HP^ UP?,UP8.LIP9,orLIPli ^..ona - 'hew, ot 'sr^ '-a-.'^u o t ' 

.mtinoos AffSTSiativeh , th^ anii-I "j'S T L ^ -T P ..o-^ru-^ <^rt tJuJ^ t r aViK>i ^ -^pe^ 'f. u 

^ :J .n': A?^ iT? UP\ fFf) .W^ HPS, I IP'- o ) iPn ^.^juv a-c^Jv^ -3 
iet-^ jf'iidik^r I 5 l-^t^^,'^n1'"c^.c^' v.-'N -loKc Hoore^cert or ai'txic Svjmo.c-^ \ ivit 
s s -^^ pr. \ ti^v' . rt V 1 ! 1 i- >■ Y>( c co'i a.'icrs a nuclcii, ac d ptobt: candf le oi 

-s V e> K s, M J o , \ J or I V S r-: and or a r \ S T -iP mRN A In a specific cmoodiraent, a ku can 
u i^r, 3- <r< une or more comatnm a pair of pnmers (e g , each in the size range of about 6-40 
iURicvjJes! that stfe capable of prjmmg amphficauon [eg . by polymuiase chasr. reaction {see 
e s . limis ^/ at WO PCR PROTOCOL Acaueni <. pres<; inc San Dscgo. CA) ligase chain 
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-^■la 0 u i: ^20,10Sl use of 0 ^ replicate, cvcuc probe reaction .\ o her me'h«\ls. kno«m m 
e an,, under aTi:>£Opmte reaction cojmujoks yf k*di>s a portion of a LySl and/'us a L YST-IP. 
or a 1. LIP U LIP3. LIP4. UPS. LIP6. LIP7, UP8, 1 iP9, or LIPI 0 nucleic acid 

seqijence A ku opaonally further compnse m a costajrter a predeiet tnxmd amount of a 
5 punfied I YST'LYST-IP ccraplex. t YST or LYST-2 and/or d L YST-IP, or said mdiMduaJ 
LYST-2 or novel LIP proiem, or an encoding nucleic acid molecule thereof, e g , for ase as a 
staiidara or confiroL 

TIIERAPEI TIC IfSES OF L^'ST;LYST-IP COMPLEXES \ND LYST-2, LIFI, UP2, 
18 LIP3. Lm. LIP", LIF8, OR LWh OR I V'W 

sneii.dc but an^ -soi >-m'^d 'o L\ sT-IP curapkxes,, LYST and Uhe tc5v .a jal L^'S F-IP 

P'-otem'^ and ■stnlog^ am. dej \auvcs usi.c}u<lsng iragments) of the foregoj:np {e g , descnbeU 
15 hcrem above). aiUJbodses there to (4s 4escnbed herein above); nucleic acKis encoding tYST or 
LYST-2 aftdfor a LYST4P, and analogs or derivatives thereof (s^g . as described herem above); 
LYSI or LYST-2 and/or L YST-IP sntiseose nucleic scids, and LYSTXYST-!P complex and 
LYST-a, [JPL LIP2, UP3, LIP4, LiP5. LIP6, LIP?, LiP8, UP9. w UP 10 moditldtors {i a., 
n?labitoTSs agoBJSttJ iand aatag onm)i 

As reviewed supm. LYST and LYSr-2 are ceatraU) implicated m physiological 
processes mdudmg but not Umited to sigual transduction, vesicle morpho.ogj . ihe fcrniatios and 
ext»C}tosiS of acidic intraceUdiar organelles, and sorting o*" proteins wbc'i Si. nc^essars' for 
rui:caoj5 o:' intraceUuiar ot^anelies Like\\ise. L \ S I ha^ been strongly !«i?5!iea!ea ui 
p.-inKuogi,:fi! coid'tion*; sncluding hut not hnued to. atopic dii-easei. (iPv-'^^drng bronchuil 

.niiruir. Iku ^'i.c''- o^i, wUiai-iCDu .ilr< ;..«p) ii> pop pTjciim'i piac'.^t ^irct'or 
iOivtdm^ auit^c-i .\ nei.roae<?en£r,iUD!i 'luc^ as penphca^ nsurcpatn^ .mv^ Aia\ . . >ia crncer 

ikt ^^3^^ ! 1 ^ i If bc^p Nirong \ miphcated in pruteciioii Iroin patholog;cc!] co:ia uoas 
incii dsn^ hat : > * j'^^ ^cd \i «uTO!mi:}U£j«; disoiders (mcladirsg systemic lupus erythematosus. 
30 " .vcKl <mhj jtis.. jntlanimatory bov-el disease) 

Mos.; of tlie knovfti LYST or LYST-2 interaciants described m the present invention are 
l.ke\\.tse in\oJveJ m signal transuuctson and secretion proce.sses snciudmjj ealcmm-dependent 
vx\ocx {tjsii. iete B \CK.GROb.M5 S«ctK>n, flijs relates to paxticulattv }4-3o pioEe.p, HS] 
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protein^ Hi.x, BMKi . KBOT, Efe XAP-4. 0S9. HRS. ccilnKiduii-K Troponsn I. Fec- ; , cciseus 
Kinase li subunit beia. ixnd noihux. A linkage between the sjgiiai transduction disorders and 
induction c: ''o-^t- . ^ ^^h!^;h rruy rsiate to L YST, I \'ST-3. mid psrttcularly the 
intemctants i 4-3-3 ptotci^. HSl protein, Efs (Fyn-associaled substrate), HRS, caimodulJn. casein 
3 kinase ii sobisnil beta, and norbin, 

LYST or LYST-S {meractiai^ found m this mv«ntion wkh a roJe in autoirE>mime-diseases 
snd iniismmmon ar« panicuiafly tfae esttogen-receptor related protein, j 4-3-3 proteins^ mid 
Imogen 38. Tlie estrogen-receptor leJated jsrotdn i§ expressed m human arthritic .s-VTiovium. and 
estrogen modulates locai inilammation in various diseases. 14-3-3 proteins play a rt>Ie in 

m aaioin-imune-dsseases. fr>r exafnpk, by intcracdng with msulm receptor subslr^ite < . imogeti 38 is 
an juitochondriai auioaotigen which is a Siu-get for autoinimusie attack in diabetes. 

Fxmhermore. LVST ;;nd LYST-2 ajjd most of ils; b:.:nding pasTiiCjs, as itieniuk-d t-crejn 
(eg., 14-5-3 proiei:!. HSl ptoteisi. Hrs. cabnoduiin, F.ts, Importin bets, Atrophin-l. !iHF'G2, aiid 
DGS-i) are ■5ignit:cai!rly implicated in disorders of neurodsgeneration, see BACKcaoin^iD 

15 Secticut, supra. \ 4-3-5 is present in Alzheinjer's Disease neurafibriUary tangles atid is the 

cerebrospinal fluid of patients w'lth CreatzfeWt-Jakob disease. The ATPase Hrs is impHcated in 
caleium-reguiausi secretion. Caimodulia is jsvolved in nsuTOtiansniitiea- release and activated 
exoc>tost."5 m neuroeadocnne cells. The phosphoproteia Efs is associated with the t)^^©- 
kinase Fy% which Is involved in many signal transdactioa processes, including those in tieusfoRal 

20 creHs, Importm beta ts^ a nticlear protein involved in nuclear protein ttanslocatton. Atraphin-l is 
protein product of the gene implicated indentatombral paUidoJuysian atrophy (DRPLA. 
Smith's disease) and is abiquitoosiy esfsreissed in neuronal tissties, Tlxe L VST-2 irJeraci^n 
HBF-G3 js a btaia factor expressed in fetal tissues and is likely to be invoived in development 
and embtyogenesis, DGS-i is the proteiJft associated with DiGeor^e syndrome, a developmenta! 

as defect which is chafactmxed by hypopiasia or aplasia of the ihymtis afid parathjToids, facial 
dysmorphism atid conotruncal cardiac raaifonnatiotn 

Di.sordci-s of eel! cycle progi-essioa, cell di:!c:cnr:;.Luon. arid iranscriptionii! <jO!nri>;, 
.-ic-Ldinr ^^^i.', ,-riJ tjinorsperiesis and liinior progivs'iton am nivoh o L^'S " i V;- F and 
paruculariy ^hs; ink^!-3c!aiii.s 14-3-3 proteins. HSl pmteia -md estrogen-receptor related protein, 

30 Chediak-Hjga,shi patients have an increased tumor growth rate and higher meta.st3tjc frequency, 
in a large Japanese eohon, non-Hodgkin's lymphoma occtjrred in over one third of CHS patients 
(Ilayakawa e/.. J. CmcsrRes. 77: 74-79>. The effect of the LYST protein on 

ttttnorigenesis ntay Ix: due to tlie involvemem of natural killer cells in eascer. Norbm may be 
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..i,Ci-n:p;L:;uxJ \.Mth r;euni!,-Oi.:tg£OV«th ^-i ncwo-Zn cdls aud m<i\ p;.iv <] rosK m r^c innnaiiortof 

s> napscs ihui, u may t>e m^-oived ia disorders of neuradegenenuiorj. importm t>st& 
suburv.i !v impiscaieJ in csliuiar respot5SC lo viral mfectioa. including HfV-i (AIDSI. 

Mo&t of the aovd L YST imcj-actgnts encoded by the genes for LfPL LIP3. LIP3, 
U?5. LIP6. L1P7, LIPS, UP9, or UP! 0 can also be t^lated to the }inplicate<i fimcsion^j of LYST 
L YST-2 aisd tlie jnteracta^Js described above. 

Two snteractaatSK LIP3 md UP7, have homoio^es to himm T-cotnplex proteis (Tcp^lO 
atjd also to cj toskeletaJ aad vesicular proteins. In mouse, Tcp- 10 genes are expressed 
excl^rfvely m male germ cells during spermatogenesis. Tcp-IO hns a coniserved C-termitsal 
K'gion iai^i^ac aonaptpiicSe repeat arid a cursservtid N-terrnmal region cotnaiiiing a ijoir of 
ieucms^ 7ippers svttisin vi retiion that shows addittonai simiiarnv to the ocsled-coii region,^ of 
varicu; cMos,oiiJ rojypepiiiit;^ (L'iiam v /v\ Humaf} Moi Genet T rC' 5-2079") 

\t iea^i two mteraoLssirs. I IP: atid LIP^J, tna> {lavo nuclear ftascuon. LlPi ts 
r)omo;o^C!US to rsbosomai proieiii L ] 7. F TPS* is homolog lo the Xenupus iaevis eiav-tv-pe 
nbonucieoprou'irs ;>f- <i puLiiJxe RN'A-bmding proteio foisid in iieural tissue, and thus, LJP9 
might be involved m neurodisgeneranve diseases. 

Another interactant, LIP3j may be involved m disoKfers of lieurodegeamtiot^ L1P3 is 
hotnolog to lat 0/E-l -associated sine fiager ptotem {Roaz), diat plays a role in reguMitig the 
temporai ax^ spatial padem of olfactory tteurotia3*specific gene exptessjon. Roaz protein 
functions by imeractmg with the olfaciory factor O/E- 1 find moduktrag its tratiscriptbnai 
activity. The Roax mR>3 A was found in brain, eye, ol&otory epitheiium, spleen, and heart and 
was expressed m the basai layer, cotisisting of iieuraJ precursor cells and immatiire sensorv 
neurons of the aliactory epithelium, but aot is the matune receptor cells {Tsai & Seed, 1997, J 
Neumsci. 4159-416^). 

UP- 8 }^ The hunuuj tioHKhog > ; -/-^i-fv' 11 v \" -> - , . .'-pj.^-Cv^ it brain 

j\ !rJu!..'i ly treiiSrnerit of tetsactrr- .nr:^or,. ^ u *-^-"'w..r-.p.i' -sijce ,ii.i:cmpan!s^u \^uh 
as.-oti'.' ouJj;;cs\th m kcut< -Z-d o:\H I re nci;: ,:e-c.;!^-;ro%N ^; u-'atrd b-.n protein may play a 
' >!i' H! neural rl^s'.jaiv rsecaUiC i - i-c ; -j.n^^^i- nvs; s-^-cs 

TREATMENT OF DISEASES A.NB DJSORBERS WITH ALIEMiiD LYSriLVST-IP OR 

>\ wide range of eel! diseases affected by imracellidar signal Sratisduction, vesicle 
transpott and protetft tridfsclang can be treated or prevented bj ad.mtn!Stration of a llierapeutic 
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that "\VL'v.tt.N ' in\i> ^ d . >■< > ptoiTiiolcsU YSI LVnT-JF complex 

acii\3i>, or moauidtv'b L\'ST L!P> LIP2. LIP3. LfP4. LiF5, LlPfa, 11P7, LIP8. U.?% or LiPi!* 

Diseases or disorders :^socjaied aberrant levels of LYST LYST-IP complex ievsis^ 
or3Uivjt>, or aberrant kwii, of iYST-2, LIFI, UP2. LIF3, LIP4. UPS. LIP6. UP:, LEP8, UP*J, 
or LIPIO, may b<? treated bv admmjstratjon of a Thempeutic that modiiiates LY$T;L^ ST-IP 
complex tbmiation oi sciwa^, or LYST-2, LIPl , LIP2. 1 IP3. 1 {P4, LIPS, tIP6, LIP7. 1 iP&, 

!0 I f r n^lG ittn' % In v i>pec5f<c embodjmeni tne actjvin or 'evcl nf L'^'ST modu,.titco 

li jro<iv.'aeti h, aiiTi.iist! 5Jo., o'' i \ S I t'i LYST T 

IJ!s^a<5cs <L>i,U"->ihi,iv'-j vu-scviaivfi \'>rn u'-derexprfii.'- or 05 - 1 \ t'^T I? ^.o'y^l^ix or 
\ S I o L Y*? " ? or vj p,vi ami K ' >ire ' o' p^e^ <>\ acri'i !<;tf aaon of a 

15 IhenEX-^ut, u^r. n-umoit;$ ^ ' . . >■ <^ .pr-J-^) I \ SI i YST^-iP camplexes, or function. 
I\anipies sif sucn a Th«!dpeut, v " .-ro o' iimjietS I :» L YS F \ YST-IP compiexes, and 

derivatives, siialog'^ ajtO fragment's thereof ihat are fuaciionaU> active g , actKe lo form 
L VS r L YS r-IP complexes). tm<ompIex«i LYST or LyST-2 and LYST-IP protms, mi 
denvatsves, analogs, ai?d tm^snis tbereof* md nacleie acidis escodiiig the member^ of a 

W L VST:L YST-IP complex* or functioaail y acave liiinvau ves or ftagmems thereof (e g . for tsse 
gene therapy) in a specific t-rabodiment are- derivatives, homoJogs or iiragtnems of LYST or 
LYST-2 aijd''or s LYST-IP thai increase md'm staklbe LYST-L YST-IP cotRpIex fonnatiOn. 
r.xa?iipic$ of oiher agonists can be identifted using m vitro assays or animal models, examples of 
which descnbed herem 

as. 

TKRKD rOMPLI \ FORM \ i ION Cm A-CTIVO 

'Nt'-, . , 1 1. J- J.. > ^iiaructvPx'ed D> r"cr4;a5.jc! re a^A^ to i -.unj.^-t iius utkurst: rors 
n'f JiS.-scLr^ ,m1c-^' \«^7L"VST4P>e\eisoraav'<-v o>- r^Kis^^iiW. ; ^[Pl Lir„ 
5 1? ? IFn Lir<i. LIP7 LIPS. LfP» or LlPiO lev ^ t ol' \ . \ .an tx 1 1 iteu a > ^ 

56 ic'^pe J j^s rh^f ajntagnnizt u < . rs:dute or mhibjJ J 1 "s; 1 i. YS f ~i P compicx ;orniaiio« or 

acljVits, or LYS T-2. UPi . I IP:. LIP3. LIP4. LIPS, LIP6. LIP7. LTPS, LIP9. or LIPIO levels or 
activ m fbeiapsTmiCi. th^l can be used, include but are not limited to. LYST or LYST-2 ot .> 
L\ST-1P, or an,5;ofs, uenv3ti\«'s. or fragments thereot, aiit<-LYST LYST-IP c«>mD!ex aniibodjei. 
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t ^ ^ I b X u-s ^vL^ tor M S i % ^ ^t.nn i YS T 'iS 1 rrotem LYST Hrs 
I \ Si tiMki J VSl KB07, " >t Sr I'fsJ V*^ J OS? LVS 1 casvm kiiias^ ii tsem 
LYST cdlmoduim, LYST troponin h LYST-lraportm tjets, LYSTJte-U LYST eitraaeij-receptor 
related proiejn LYSF Lnsogen 38, LYS'i Atmpftm- K LYST norbm. LYSl GBDRi LYST'OP'^ 
S contau«ng -^rotein. LYST M4 protem. LYS F HPK LYST LIP2. LYST LiP3 L \ S 1 LIP4. 
LYSl LIP:. 1 YSrXiP6, LYSrrLiP?, LYST LIP8. LYSTLIPQ, LYST:LJP10 L\S'^': UBF- 
G2, LYSTO H*3-3. LYST-2.XAP-4 complexes*, and antibodies^ specstlc ic» I YST 2 [ m 
LIPZ LIP3 I IP4, LlPl LIP7, LIPS. LIF^ or LIPIO, fragmentb ana aer.^ is. lU e >i 
contajpiig bmdmL legioji thereof, avcleic acjds vncods^g ^ YS T or ' YS F-^ s ^ L \ S ! .r 
{{) coricun-ert aunnnjs ra'jOi! ivjii or i \ ST ... - [ \ S Mf i&i. .^v'e,!, au'a- >>'oi 

" Y'^^ or "du3i-k.| no\d ".T amis<.n^c i> ^i.i^ icc^ or oi \ ^'^ot L\ ST-2 ^ncs J SF-P 

to ^ lu r;. c Loui (w *n J \ S 1 o- i S J -2 ^id or iior LYST IP") irsberuon vsithir tic ceding 
seqasBsies of me i.. V S I or lA Sl-ii? coding saquences)) tiiat are used to "knockout" endogenous 

15 LYST or L \ S I -2 and/or L Y ST-I? tuaeUon by bomdlogous jrecombmation (see, e g , Capecvihi, 
J 98^, .Si-icwca 1 28S-1 292). 

Ill a boecsfic embodiioent of the mvemton. & nucleic acid conteimng a portion of a LYST 
or I YST-2 and'or a LYST-IP g«w to %vhich the I YST or LYST-2 and/or LYST-IP sequences 
flank tare both 5' aad 1' to) a different gene sequence, is used as a LY'ST or LVKT~2 md/ar a 

m I YST-IP anta^iomst, to promote LYST or LYST--2 and/or L YST-IF uiacavatson b\ 

horr^hgc^H -^i^omlvn, tjoa (ses giso Koller and Smithies, Proc Aail Aci<J K> ^'"^4 86 
mi2-n93:} /IhJSfaefii/ Vcr/Hw jV:? 41*!.43S) AddttionaHy mutants ucr . an\ cs or s 

fim LYSl-iP protein lisai ii?vc greaict , itu w or I ST thciii a ie.ond I ^ S J L^ m iv be 
Jommjs.tt;red V .-(.mpete nie second L^ i IP -^to'cm tor I \ ^ . bmdnv siiireH jeaiiciiv 

25 thclsxd t i vfrrnsv-Vi,^ Aita Jhe --econu ' '1*^7 IP O^iH* Ii^ripfuuv* in sr-U 

L^N> onfic orMM : LiPi LIF: IiP3 L'P4 LIP5, UP6. „ J* Li<*lv, u 
ITtOiuJc on caii 'uont tux b\ lsv of k'o^^ n uonvemea* /*j wro assays, bases? on their 
jrjLtv u ' ih *,YST IP Dradmg or aj.ccscnt>ed 'W^a 

.'nb>iJ'-iieru ^IherapcjtuCjtJi^iiamagomyeLVSi [ VS! iPcji5iple\ 

313 ^oCT,^^.,v,P . r a LYST 2, LiPi LI?:! IIP3 LIP4 LIP3, 1 IP6. LIP7 LIPS or 

LiPlC tfcini > are adm»R!i«iei'ed therapeuttcsU^ {mclnamg prophylacticaliy) il)m diseases or 
disorder*! unahint; ^ mcreased. (leiative to nomiai or desired) !cvv! of i YS1 LYST-IP 
comp'eH,yrjilYST-: MPl LIPI. DiP" IIP! IIP*: LIP6 LIP7»LIP8 LIPV o? i rPlO proi^ir 
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for t;\airpjo. i n patjeittjj where a L YST;L YST-IP comp-leJt or said individual LYST-2 or tiov el 
iJP protein is overactive or overexpress^d; (2) m diseases or disorders invoivmg an absence or 
decreased {relative to normal or desired) ievei ofs&id L YST:LYST-1P cotnptex, or said 
iadividuai LYST-2 or novel LIP protein, for exampie, in patiems where LYST:LYST~IP 
completes {or the individaaJ comjponents necessary to fomi the cowpsexes), or where said 
individual LYST-2 or novel LIP protein is lacicing, geaetscaOy defective, bioiogicaliy inactive or 
iXJidgraclive. or under-expressed; O) m diseases or disorders wherein vitro (or m wVo) assays 
(see infra^ indicate the iXiiWiy of a LYSTJ.YST-JP complex or iEKiivtdsiai LYST-2, LIP] , LL^2, 
LIP3- LiP4. LIF5, LiP6, LIP7, LIPS, LIP9, or LIPIO aiuagonisi administration; or (4) in dssetjses 
ur dis;ord«"S ^^.hcresn /»? -^'ino !or nt vtvo) assay;; infra) itidscnie thv uTiiity otXYSr;LYST-lP 
coinpiex. or LVST-::. 1 IPL i iP^. I TP^^. LJP4, U?5. UPS. I !P7, LiPS, LiP«, or LlPlO sgotiist 
adrninisnration. 

Increased, decreased, or absent levels of LYST;LYST-iP complexes or tifLYST-2, LIPl, 
LIP2, L1P3, L]P4, LTP5, L1P6, LIP7, LIPS, LIP9, or LIPIO protein leveb, cm l>e readily 
detected, e.g. ^ by qyastiiyjng protein and/or liNA, by obtaiaing a patient tissue sample (eg, . 
from bi(^.sy tissue) and 3ssaymg ii m vitro for RNA or protem ievels. stnictere md/or activity of 
the expressed LYSTiLYST-JP complex (or for the concofrsni expression of mRNA encoding the 
two components of the L YST;LYST-!F complex), ot md individual LYST-2 or novel LIP 
protein or mRNA levels. Many methods siandajtl in &e art can be thus employed, inciudsRg but 
not iimited tor immwioassays ro detect and/or visualize LYST:LYST-1P complexes, or LYST-:3, 
LiPL LIP2, LIP3, LIP4, L1P5. LJP6. LIP7, L1P8, LIP9, or LIPiO protein (see, e.g.. 
RfiCOMBiNAXT Metmodolockes mpra. and Assays sections, infra.) and/or hybridisation assays 
to defect concuirerst expre;*>i(>n l.YST a;id a LYST-iP, o- ind;\id-ji:ii i YST-2 orttOvelllP 
niRNA {c',e. Northern biot a^iays. do? blots, suu hybnd-zatiort. etc.) 

INDUCING LYS rjLY,ST-!r f OMPLEX EXPRESSION 

A more specific embadiment includes methods ofrsducuig L\'S T.LYST-l? ccmpsex 
expre.'ision (i t , the expression of Jhe two components csftiie LYS I ;LVSI-IP coniplgy atki or 
W-tmiitHm 01 the complex!, or rediicmg LYST-2, LiPi, LIP2. LJP3. L1P4, LiP5, 1 IPO, IW^. 
LIPS, LIP9, or LIPIO expression, by targeting mR><As that express the proteirt moieri«.s. RNA 
therapeurics ciaremjy fall witain three classes, anttsense species, riboxymes, or SNA apiamers 
I'Good ei id.. 1997, Gene Therapy 4: 45-54). 



j'Kntiseruic c-ago;iu<.'i(.'Dti<ics !ia\e besrti the trr-s: \\idei> uaed B> \^cj> oi oxampic, batmt 
for iimixatioji. amisense oi>gQ«udeotide metr.ocloiogy lo reduce LYST L VST JP coixsplex 
forniaiion is presented below, Ribozyme therapy mvolv^ the adminisiraiiojj. mduced 
expression. «lc\- of small RN A molecules with eszyrrjattc ability to d«gve. bind, or Qtherwise 

S Inacti vaie specUIc RNAs to reduce or dimi»ate expression of particular proteins {Grass? md 
Marini. 1 996, Annais ofsMedicim 2S: 499-5 10, Gtlsson, 19%, Cisnc^r ami Meimmis Reviews 
15: 2S7-299). At present, the design of hajrpin and hanunerhead KNA riboKyines is necessary ta 
specinoaily target a particuhff mRNA, such as the tnRNA encoding LYST or LYST-2, RNA 
aptamer^ arc specirk RNA Hgant^ for proie'sm> such for Tat and Rev RKA (Oood ^/ i?/., 1 997, 

10 Getk- Tlh^rjp\ 4 ^^.^■iUhal cui) dpccau";"~.> wihir;: their transiation, Aptamers specific for 
LYST ur LYS T-.? or a LVST-sP can iaexiliileJ sisaj^y merhods well ktiowrs in the art, for 
example but not Hmited to the proton-proisiui jjueraction sssay descrilx^d s!) St-ctioTi 5 7. \ mjra. 

In another embtidsment, the activity or ieve! ofLYST or LyST-2 reduced !■>> 
administration of a LYST-IF, or a micleic acid that encodes a LYST«IP, or a»iibo,iy Ui.^i 

I S iffimiinospecifically binds to a LYST-IP, or a fragment or a derivative of the antibody conutming 
the binding domain ihereol Addiiioaaliy, the level or activity »f a LYST-IP msy be reduced by 
adnjtnistrauon of a LYST or LYST-2 or a LYST-iP otieleic acid, or an antibody lhat 
iftsmiiuospecifically binds LYST or LYST-a, or a figment or derivative of the antibody 
soAtaiBing the binding: domain ther«e£ 

50 In another aspect of the inventioa, disease.s or disorders ^oeisted vyith itiisccased levels 

of LYST Dt LYST-2 or a pankalar LYST-iP (e.g., see supr^i) may fee treated or prcversted by 
administration of Therapeutic that increases LVST:LYST-IP complex formation, if the 
corttpiex fonnatjon acl5 to reduce nsr iaactivate LYST or L VST-2 or the particular LYST-IP 
through LYST;f . YST-IP complex forrnatioti Sisch di'^eases or disorders can be treated or 

25 prevenled by adminislratioii of one iHcmbe-r v-.c : YS ; 1 \ ST-IP complex, including mutants 
of member of the LYST;LyST-IP that h3%<' \;i(.ri,-;?sed afrirJiy for the other member of the 
LYSr;L'^ ST-IP complcs (to caiis^- iiicrt-asvti cooipicx lormation), adminisirdtion of antibodies 
or other nKJiocuics that stabilize the LYST:LYST-IP complex, etc. 



38 ilSCREASiNG LYST OR LYST-IP LEVEL,S 

In a specific embodiment, the activity or level of LYST or LYST-2 is increased by 
administration of a LYST-IP, or derivative or at^aiog thereof, a nucleic acid encoding a LYST-IP, 
or im antibody that immynospecificaiiy binds a LYST-IP. or a Jra^ent or derivarive of the 
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.(.iUibcHlv Lvnusns bmdu-.g domain thtreor. ' - > s', >-rccif":c CTni'cxJirneni. the activuv Of 
levels of a L VSl i* are increased by adminjstraijon or L^'Sl or LYST-i, or denvattve or aijaJog 
thereof, a nocieic aod encoding LYST or LYST~2. &r an antibody that itstmunospeclilcaiiy bjttds 
LYST oi L YST-2. or a fragment or derivative of the antibody contains the biiidmg domaiti 
thereof" 

OKIGIN OF THE THERAPEUTIC 

Generaiiy. aimmtstration of products ot a species on^nn or sp(>cks react'v tv ( r lic ^e 
of an^Dodje^;^ iha' is *Jtif sa^pc stjeae*? as ihM ot ihe d<'*'c.-i i proterred Tliii^, i ri "i^encj 
e jxx.r'vot o ni5>nn Si L"- "^T IP ccmo'ex ! " 'P . U Ui'e>, LIP7. 

^^^K-_o. f'c Pum^ai ' VS I 1 \ I -IP complex ">{ h <> j nI n 'iPv.':. i/i- L hutranlviPI?, 

l.iPv, and numars i.iPU or i-r <\w ^r i>n iKij i ^"u -*! in <r f L»r*vi\ to >^ huiian 
I. YSl L^. -I" cosrpkx, or LYSl -2 LWl . UP4, U?S. LIP", UPS, LrP9, or 

t iP^0 protein, or denvatjve thereof, is thempeiittealiy ©f pmp&ylaffitici^iy adminisie^ a 
human jjauent 

DETERMINATION OF THE EFFECT OF THE IHERAPEimC 

Pteiembb';. s«3t^b1c m Viiro or m wo assajs are udii2ed to deteniiine the effect et a 
specific I fierapeutic md v\hetber its admmistrauon is indicated for ^eatit^eni ot sit) sitbcied 
ussue h vanoife. speatk embodinieots, m vif^o assays c&a be earned out \\uh rcprei^nmtivc 
ceils or ceil types mvoHed m a pattent s disorder to dfetsnsim if llierapsiatie isas a desired 
effeaiiTj^ 'jch (.ell tvres 

i.-«r!ipo!.!nd5 ror t i tiix i ■.J iv ^ s ' >' ^ . .0 a" ri<u modt,'* --s-icjii fio't' 
H'-un'- ' Aiiiu ir lid jcuno< lined ,^^ r:u^ n i.h.cnei v~>^^l iiio^ xe^ 'alio vn <, < 
^0r/"^ K s " f-cio iammts'rat.cn to h'ioi ms an\ icijmdi t (/d«,i ^>^.eni xr>Ov\,i n-s *i c in 
may eh: u&eu, ^^^vdatiianal at,scnpuoii\ sources of i herapeiitics that can be used according to 
tiie 'n^entioriL are KHijtd hereir 

ATOPIC DISOKBKiRS 

LYS) bab t^eeti impijcared m atopic disorders ,A!opy is defined as high immunoglobuhti 
^ (igfcv 'tJSDon'?ivetie-,N < kawakams a/,. 1997, Hespiratoic-^' ^-IS). since high seaim laE 
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v-bincentjatian^ 4je found in ujtisvKiuais vvtsja atf^pic dlsofden fgE ph\ % d ceniraJ roie tn 
mediarnc the pathoiogy of a5!ergjc di'?ease In igE allergic di5eas,es both mast ceUs and f 
Ivmpno^sTv's pi&y an important ro>«; ^ hereas mast ceils have been imphcated \n tmsnedsaie 
allergic respoiiSes, T'i> mphucvtes medtate subsequent late phase responses* cmd ciiromc 
5 jnfiaramauon Cellular mechanjsmf. tast raedUte the seiisitizatio !mme4iaie asid late-puase 
ieactsons that foUov, encounters >^uh ahergen, as well as ceil surface and sjgnaimg events that 
i«s«Jt n mediator release fjor .r.s1ammatorv cells have beeis discuhsed One mechanssfr thai hsi. 
Kt-ti ycs<\ '„'ti-(\ 4-, :or . tcpiL. d so-'dei^ li. the int<fracuoo o^l YS^ p.Ov.^u' v» uh IgE 
rcL.^'-lor^ on ^fonaiisr tes ^ ^-t><*-;' ^Ji^) \N&cr taubc^. fh<f iiepi-^nu a'.o' oi n^j^L Lai>ojh5lK 
iff rrin^.ou^-v^is ana '^ ^ ^ i^ i ' ' - v i ^ intrd-.e 1 j!ar Cti2 

> ores '^j'>opriij\ becv-> i^t t,^ tremeh \»>nNUf< e sjsn»ah u <- - J >v! ^'t^^-arLla-ion and extensive 

ma Igl' receptor ma^. be one cau$e toi ynmunoiogical disorders &uc^ a<; b'onci'Vial sj^thnia, 
naia! pc^l>ps, hiy feter (aUergic) rJanhiS. urtjcana, atopic demjatitjs, food allergies, 
I s nonherediJaiy angioedema, systeasc anaphylaxis, allergic cotijuncttvin^. All these atopsc 
disisrderi, are associated with a posrtlve famBy history* and 20-30% of the populauon has a sxtmg 
geaettc predispQsitiQn for this cosdruon {Casoiaro i»f !996,C'iir? Opm fmmmiol S 79^ 
803). Atopse denaatitiS is tfae most common chfomc skia disease of young ebildreti md is 
S'^qijemiy associated wrth£»thma and allergtes(Boguniewicz, iW/.Curr Opm Psdiatr. ^: 

1 Vrapeu.nci.of this ir*%emion, paitjcularly those ?fea raoduiate (oi <:tjppi<) IN ST LYST- 
jcj\ to, *rax be wifec*Ae ir. trsatu^g or pn,\eatmg atop'c disesstt-f ot dtsort^er; 7t n^p^nnc^ 
oi ^h^ \ i\,eri'<~n ij^'jrt'CL.'.ii K rneraoeutiv.^ i.-'at mouutats .he k.t ac 5vu\ Oi l\ ST i,YSl 
,?) i^.-^r Dv.- a^' >. h . i ^ - 1 < K - >\% i la the a i \->r ^'if n x\z o*- •^-evert nt, sach 

aist wes or d.sorasr:^, it x-w > . ss<.\s as desct tb;;d (nn-u Voii,ao t ^ oil.:', ae cpctxcs 
mav act hv decreasing the abnotnial degianolanon ui bi<-of hi. u ir?n '.t, ^ ^ t^-s 

•\ccordisgI>. once an atopic disease or disorder hdi> hsen siown to be anienaiaie to 
treatmerit b^ modulation of L YST L VST-IP complex actn ity, th&i gtoptc disease or disorder can 
59 be treat.»a ur pre^emed by adnnnsstrtsiion of a Therapeutic that modulatei: *be LYSTXYST-iP 
eontpiex formation (inc'udm^ buprtymg 1 YST LYST-IP complexs's* or function) 
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AUTOIMMUNE DISORDERS 

L VST ftdi been iraphcsted in autoim'nune disorders Mice svith LYST mutaitons (beige 
totes:) do ml elop rs'^il faiiurc vihen affecied by s^vsiemic lupu? er>thematosus LYS F 
mutation appears to be protective from dcveiopment ot end-organ dsimge as i consequence ot 
S auto-jmmimecjfeease{C}arK.eia/, miAt NKCEUS; AND OTHER NATL-R-vLEj^r CTORt. tus. 
Heberman, Ed . Academic Press, pp 301-306^ Ths LYSI pfoietn protects ceJs> agamsi 
3uKnmmiaied}sea&e. mdudmg, t>utnodirait5,dtcx snhrun(B&tihold, J *nf<a Da ^2 

disorder; Cta;>su . ? ■h.JjiOn sfd mu .sp e -vStfv's s kio^Mi t.\t t v I YST sn.erv.uta:n IrvLcr 
38 3!s a target k''- jUv<nTJi3^> e aa?ck r 'iiaRctc^ r w .itu. U us Tne-'apcutscs. >f the 'r\^.rtt*on 
pEzrtxaiarK *ftcs>. ^u fn>mK' rodu^ate (o- suppls , I ^"^l v-YS^-lP Cv:mpjcvaai%)t> na> foe 
effectn e m 'jeatmg or prevenung autoimmune diseases or disorders 1 herapeuti;,s oi the 
m^enron i pajticukuly ThmpetUJCS that m<>dtjiate the levels or activji> of L YS f L YS f-lP> caa 

1 5 be assajed by any metijod known m tijc art for emcacy m treating or prevenung spuch 

aiitosjnmune diseases and dujorders Such assays mcJutde m utra assays using ceil cslture 
modeis as described m/J or m nm assay* usmg asuiuai raodels of autoimmune diseases or 
disorders, also described inp-ci PotentsaHy effecuve Thera|?eutitxs, for example hut not by way of 
iimitatioi. reduce atjtoirnmune responses in ammal mofkk m eompanson to control 

ae Amoimmune disorders that can be treated or ptevejited tncliide bat are not hmix&d to 

Fd.McGrn\ 1 N'ev. York, pp 1541 IS'?? 'ncorporatcc* herein by reference 

\> V u' ("Ke a.0 <K toinmuiie a^-ea t* > ' ussorce- ha^ be^ri s'los^n to De v^nienahit; to 
If'javi'iv.i! ->> ^ ' I ij;" ut S'' I v\i -r^ ^\ ..^iv! \ . a..to!n.i une ut^ca^^^' or 

NEURODEGENERATIVE DISORDERS 

10 LYST and L YST-a smd certain hmdttig partners of LYST 3i\d LYST-2 ( Atrophin -i. DGS- 

i, H-3"3 protein. HSl protein, norbin. HBF-G2) hav^e been implicated it> aeumdegenerative 
disease. The Chediak-Higashi syndrome is characterised fay neurologic disorders such as 
peripheral neuropathy and aiasta. Beige mice shovv a progressive oeuroiogica! disorder 
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uccorarjijicd bv a comoieie: loss* oi cerebellar Pwkmje cdh ihU-pns and Roths i 978, Jackion 
I ah Anr BiV -iP JOS-lO^*) C urebell^andhippocampol v>toaK:huecaonic %bn£sf£n3Uuej,afe 
touni m huge raxitaiits (Guo -e; ti/ 1992. '^akat J Lxp Clm \Uii 1" ITjelYST 
t<^^eiactallt AiroDhm4 has Deen asjsooatea witu the jjeurodegt-neianve djseast; 

S lientatombraipalisdoiu-vsTan &trophv {DRPLA. SmnhW dissitoej OGS-i ti asiocuteo with a 

aevtil<3pmea:a^ duscase OiOeorse •svndrome ! 4-1-3 pioitm which 'pteracts v,tU< both LVbl anu 
I yST-2. li pj-escnt " \ M^jictmer oisease ne-urofibniiary ums^e- aid is presert rs cerebrosptnai 
fitjtdof pauc'j > ss.!iH ( '■(.1, /k (.i. xsoodii.eabe Pisrthemiore tin. i ^^ U).u<j-i 
i , ^ rsi mn 'I'd; !, xi,.vU ,^pf< ■> vi n VJ tissties I P3 dbOx'^'L'h^ n ><Ouj; p^> K'sn naYhj%e 

1:9 o'>. J \'u' it «. 1 > i s ; ' ^FiiJ ti an Uua riij 

ii trcgtu cceptvir 't, sicd -ro't;"t . ( ' ^ ' IP' ( Fc iv* iMn»-> >. O i IP " i^-> 0 hotnoleu) 
1 jlFS, I :P& <-N.2-3 protease homolog), i m vHs)ftKP-C2 iiomolog) \ IPS (K «i?4u)) ha%« 
beeT5 impUcated m signaling kadjsg to t.xocytosb, degranislattoa, and >«sjettl4r ptotein 
it 5 trafficking If defectiv e, these mechaatsms can lead to nei3BX)deg«neratH e disease 

Accordliigiy. Thempeuncs the invention, particularly but mi Umited fe3 those that 
raodwiatj (or 5>upp3>) lYST IP and complexes of LYST or LYST-2 m& LYS MPs may be 
fftl^ect' ve m troaars^ or $>reve8tjiig nearodegsuerative disease Therapeutic!^ of the mvention tl^t 
modulate LYSTrLYS F-iP cpmplexci, jmotved m aeurodcgenerati\e discjrders can be as&a3,ed b> 
5j an> iTjeshod knftv^r tn the 3rt tor efticacy m treatmg or |>revemma sucn jieurodefeener<jtn'e 

- <Auu QiNO-utfr Sue 1 3ssa>& isclude m vttro iissajs inj reguiatCvi ceU ^e.re soa protc ^ 
tia^f c-v ' >. wi d iujdiug < r isiluhtior oi apootosis or j»j vr o <u<!a%'- usisu t^.^n-iai modeb oj 

.t.tti.! P^„'" J' ..v'vtnt Tiiv-* aptatKb h>r example Dut nut t5> tt htmiAUon fjo.rot^ 
2S <-egv t-^t' V U ! ) jtuiatjor .'j d v e^cni >..4l apoptosjs m culUite. or reduce ueurodegeaeratsoit ift 

aBimai modsis m wmmn&oit «o cuniruij., 

Sych djsw»es. lacwdv.- a \ ^ ^lc ^r'^iu s c d'^order^ uivoh ^.u v. hh ' x^-i -ii 

oStccirths ujs. iiiid netirodegenciauvc dj>»ordcr^ N«urodogereratne dswdc; thv.t c^n t"va'tU 

or ptewnied laciude bm aie tiot bmiteJ to those hsted m Isslebacher at 1997 (in HarR!SON «; 
18 PRiNCfP^Ms ( ^ I\TEj^KALMEDlCi\f: 13* Ed McGraw Will T^iew York, tncorpo-ated herein. b% 

reiermeel 

t.Vnt,v rouroce ' ^nfra* ve di^ea^e or di^^orcer has been "^Itox^n to bv ojnenabie tsj 
trea;'«icnt b\ r.cdijLmou f'S' LV*?T-!P comoie'* actm'v trat nt.yrod>f(ser!e"Xiine dfjsea.Ne or 
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disorder can be treated or prevsnied b\ adsninistrauon of a Ther4Jpeutic that tijoduhv.es 
LYSTl YS'M? complex fonnauon (incJuditig supplying I VST;LYST-I? compiex««V 

ONCOGENESIS 

OmT'Onsn:% o: LYST J vs \ H compi.\\t-^j {i e , LYST arid LVST-2. estrf^en-r^ceptor 
!Cia;t-d -mMt.n, ^a^s;!?) ;->.:nai.e 11 beta SU, !4-'^-J prottnn, Ff.^', BMK.: J!Sk':ok-.-, 'for-irJt'! 
have been i:-npt5ca\ea jn regulation cdl pm\ikran.^'\ v-^forci-s e.oror re btsd pi otcm has 

to been&u«dexpressed3nseveraicaticers.mciudk:!;t>!ca,t. -a : — - i . ..seer, pancrciue 
cancer, osteoblastic osteos^coma, gastric cancer. Iar>rt'ca5 <..i c r ->jy s .ars' m>rojti 
yarcinoma, iptracranial tumors, cobrectal cancer «id colon ci^r.Cv ; ~ 4-3-'^ protein has been 
found iG i4ing mncer cells, but also in other cancers, mciuding cclorectai adetiooarcinoma, 
iymphofaiastoma, s&liv&xy giand tutaors. Chediak-^Higashi {mcients have an moieased Jymor 

! S growth rate an<i higher metastatje frequency, and non-Hodgkin's lymphoma occurred in over one 
t^rd of CHS paticms (Hayakawa ^/ a/.. 1986, Jpn, 1 C&mer Res. 77; 74-79). Thi$ may be due 
to the bvolvement ofnamral kilter celk m cancer. 

Accordinglj . Therapeutics of the wvention may be useM in treating or preveniiag 
diseai.c>> l-v cjb.iiders associated with ceB h><psTprolifmiion or loss of conmsl of ceH 

28 r-rolifc?aj'tr . |\<.niciaariY cancers, niaiignancies and tumors, Therapeuiies of the tnventioTi vm be 
<ii,sa>ed ^> ci-iv r.^^^thod knov,ii she ar, km efticac\ m tiesimg or prevennnj? maiijinaiicjes snd 
reialed <i:j'^:de!S ^vuch aiv^avs iuckhli \:iro a^s.-JV<^ us:ng ir-ri^forPied csjU? or ceils cienved 
frora ihi' tiir.fr of a panent o: > ^ . . ■ ar^xa: modioli o! can.x-i u" ma.ignaiKics. <-i 
any of the ^i>a>s described mjw, Potentiaih eitcctne T^^erspeutics. for exainpit' bu- iios t^y w,a> 

3S of Hmimiion, inhibit proliferation of tunion; or ?raasfoimcd cells in culture, cau^ie regttfssson of 
tumors sR anit?ial models in comparisen to cojatrols, €.g. , as described m/ra. in apeeiilc 
embodiinexits* maligaaticy or dysproliferative changes (such as metapiasias and dysplasias), or 
hyperprolilenitlve disorders, are txe&ied or prevented in bladder, breast, colon, lung, prostate, 
pancreMi or titenss- 

Si Such cancers ;md maiicnaRCtcs include but arc not iimited to Uiose listed in Fishman ei 

uL. I9S5 K&DiCiNE. 2d Ed., .^.B. r.ippincoti Co.. PhlladeJphstL a review of syeh disorders 
(incoiporaied hersm by refereitce). 
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Accordii'gi V one*, c maisgnancy or cancc* h"s been ^hovv-n to bcr «$men^we to tr«<«mc;ft5 
hy moduUtmg i e lahibumg ssntegomzing, ettocme or at^oaj^sng) LYST I ^ S 1*1? complex 
san iiy- or moduUtum i YST.2, LiPl, UP2. LIP^ LIP4 : IP>< UP6 U?7, LFPS. i IPS* or 
LIPIO acnviU . that c<Kic?r or mahgnancv can be tft-atec or pre^eixtea b\ aamxiissiation of 3 
P^Lt^•^mlc &z.t modulres LYST LYS T-IP complex tonsstioi and functus or l\"Sl LIP^ 
JSZ U?^ L 'V I'r- xV'b „:P7, n^S nP9 or L.P'O limcvjon. including <>upphing 
1 \ S J I \ ^ I ^ > oai'^ t \ *s and htr i id{\3du<:a (>mdir»g pannen, oi a LYST I \ ST-IP complex 

VRhM yJG^ \m CONDI I IONS 

Tac <1'^r^ vi5"\,.o{ m^ern^'n tiwi dr.> eltecuve in ireatmg cancet or tviallfnancics 
g . a>, dmfaoa sbove) can aho fx adraim^terea to tn;ai pre.iahctant condaioi^s and to 
prevent progres-Siofl m a neoplastic or maiigaant state Su^h p-cpuv lactic or uerap^mic u^e is 
wdkated m eonditiotss kxiomi or suspected of preceamg progreswon to neopias.}a of ca^vc^r m 
isarttffuiar. whei« non-neoplasac cell growth consisting of hypetpiasid, metap-asia, or -nos. 
particularly, dyspJa-jm has occurred (for review of such absomial gmwlb condittoah, Robbir-. 
and Angel], ?Q76, Basjc P^-mOLOGY, 2d Ed., W B, Sasaiders Co , Philadelphia, pp 68-79), 

s ^ tnrr oi contso'lcd celi proWoration jnvolvlng an increase ta ceil number m 8 
tissue or o-gs2- ^N.tsio'i ^jgaif cant atetion m structure or ftmction but one example 
ti^^dor - u h pc»- ^ p often D'occdes endometrial csncer Metaplasia ih a fom of controlled 
cell ^ o^s-^f ir i.h o£i<; 0 aduit cell or feUv differentiased ceil subsljtaies tbr aiioth«;r t^-oe 

r%.> \esas.Oh.LvU d sorJe !> r eraslastiv eDits.dtun Ovsp}as5« s trcqaert*^ - k>re-un-er e' 

gro%viii, m^^> irc s .o>»« in sndividua* cell unikirsrM\ anu sn * _ ...^ i -^i vr -n . ^ t. IK 
Ovsplasuci^eil^oKcrnaveabnommHy iarge. deep yi>tcmev 1' -^f^" 

Dysplasia chaMciensaca'l) occiir^ v\ht,re there exius djroinc jr- a ni a i-- 'i. .i : fi 1 

cften fc«imd in the c^irvix rs.p^istory passages. %km. oral cavHv, ana g^d ict-- 

AStentatncb or jnadUmoa to the presence ofabnonnalceU growth i.f yav. .ti .^u ; 
hvnerpla:.id metaplaMa. or dyspJasrsa, the presetic«j ot one or mote charactcn^ ^ ^ s 
transiormed Dhenotvpe or of a malignant phenotyptj. displayed u\-o or dsspiavea ,vi > m o bv a 
c:efl <;an3pk 'rem i tMt>e-xc4n uwtcate the de^trabiUij of prophvlacuc/therapeutjc admimstratioi 
oj a J he M f ^ ^ ^ i?n emiofi that modulatcv I V LYST -] P compiev activuv. of Thar 
nodulatcs.Viv _ An LiP2.LiP3 UP4 UP5 LIP6 I tP" LlPb. UP<J orllPlOaciMU 
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Such cncu-dctenfelic* o: a transformea pheuotvp« mcitide moiphologtcal changes, jouser 
-uDi;rat«m attachment loi^ of cortKWt mhsbuon. iossof ajiChorage dependence-. prote.is,e Rjlease. 
increased sugaj transportv decreased %exuni requSremerft, expre&sjon o* fetai aat.ge«s. 
disappearance of the 250 U)a ceii sanace protein, etc (see also id , pp 84-^0 t>;}r charactensacs 
. ^soc -i^Hh a transformed or liiaiignant phesjotype). 

n c ^v-c! Sic cmbodimem. leiiKopiAia, a beaigu-apfpeanng hypen^iastjc or d> splastic 
V, e -yi^ -.hx m or Bo%\en i. Orc?Si\ <s carcinoma m siiu, are neopiasuc lesions 

V A* ( \ s nerpuisij pu5iii?r'^r> o ^ splu^i. x nil irS'^ ..j^nosj ^ t be vt-n sfj-'itheHal 

embodim«rt, a Ifcerapcut^c of ihe unei^ion !i ■idiiuax.stetei to i human nati-enl to prevcrt 
progresison to breast, colon, mng, pancreatic, prostate or uteune caoccr, or melanoma or 
sarcoma, 

In other embodiments, a pancat that exiiiMts one or mojse of the rojlowtng -iredis-posmg 
f.jctOF<5 fsr maiignaaic> is treated by administration of ajt efettve amami of a Iherapeutie: a 
chrotaosomal translocation associated with a maiignaiicy [e g , the Phtladdphkckoraosome for 
chrome myebgenous kukeinia, t(i 4;18} for foliicttlsr lymphoma^ eic), famiUsI polyposis or 
Gjardaer's syndrome (possibie foreranners of cjolosi cancer), benign monodonai g^snmopathy 
ipos^sbie forerunner of multiple myebmal, atid a fjr.st degree kini^Hp with persons havj^ a 
caticer or pre-cancerotss disease showing a Meddelian (genetic) uOientance pattern {e ? , 
hereditary exostosis, polyendocrine aiienottiatosis. meduliary thyroid carttioma ^^lIh sniv irstd 
P'cdbction and pheocbf8miOcvt^>ma neurcfsbjwaatosib of Von Rcckhr^h.^wSe . retuK faki^toma. 
u.ii i.ou^ ndrr>'t.a"c>'iom<^ 't Pi.cu. k meianocar(;inor-i% xct.den"' u^v^ui? u 

> ^-crrsj ste RoDDuib «nd Angell, B*.su Pauo' on J Id . W B. Saunders Co , 
Pn ladtiphia-pp U2«in. etc , Incorporated herem re'.crti.^^) 

BYPERPROLlFERATiVE AND DYHPKOUFERATIN F DHtJaDER*- 
In anoUicr embodiment of the tnvmjon, a Therapeutic ts a^tn .U' i<.. l^^ .'e^ * -.reve'ii 
hy r^eiproliferatn e or benign oysprohferaiive disorder's TherapentJCb oi iht nn emion can os 
as^a^ ea bv an> metiiod foio-Aii *n the art tor efficacy in treating or pre-ventmg hvperproiuerat{\e 

... ^e- .i os-srcsers, such a&t.avi> jjiclude m viro cell prohferatmn asbas s in vara i>r in vivo 
^ \ - us'n^ v-ii r:iod<:'k .it f vperprohtmtue diseases or disorderj or ar*v of the assays 
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descrsbsti ,nfra Porenisailv eaective TheratseuHcs mcmde hul are mi liitaim to rurape^iucs 
that rt-dtiCe cefi orci'.siration m aUtiars or inhibn growth or csii prohfetdtion in ansmai modeh m 
coiripaisson to controls. 

Accordngiv, i^nce 4 hvpersjioliferative disorder r,as been showti lo ^ smsmb]^ to 
i treatmem bv raodulauon of LYST,LYST-!P conpkx a«tiv!ts or by m>^du^atlo^^ ot I YST-2 
L.PLLfP2.UP? ilP4 UP8 L1P9 orLiPlOprotemacUvm^ihat 

^vpc'f^roh^eraM^edi-jeaie or dtscmercars b<j tre*ilfc>.t ur pa'%cnted ad-nmtsirsMor oFa 
■nierii'pji} ic ^hii .nuLi.'b \ S . i IP - n'. - ronr3,t on < iv / . < s n n T-- 
LFl .IP: LIP^ 1 s?4 LiP^ iP^ LP'' Ll?'^ '9 -J' s u uu ^ ins^.ga 

Spe*, fit- tmbcdriic^iN i..-^^';^ u rei"K , i-^' !.i o hosts o' '^s hver t,a 
conci tjc^ r <,iivan-i% '"<-s o'.en kci miTndt (A^' r^.^,e vj rsop processes), treatment of 
kdotd ^hypcnropmc scar) lorniatam (disngunng ot me bkui in \\h>ch the ^carpng proves- 
metferes with Honcuii renyvvall, pS(>nasK (a eommcsn skm condition charactea^cd t>> v'\j.s3iivt 
iS pK)ijfemt50t5 of th« skia and dek>' m proper cell faie detemiaation), benign tumorN fjbrocysuc 
condmoiis, and tissue hypeitroi^j- (e^ , pro'^atic hj'perplasis) 

FIGMENTATION DISOm)JEI^ 
L> S T is stroagly srsphcated m pi^entatiott diitorders., iUfih as oculocutaneous albtntsm 
W- *nd h\pop5gnianj,iiicn A.'b3jasm conitotes a large group of genetic di*srders that ase 

characierj^ed H\ Q-nuo siud c^lar iiid c^ftet^ cutaneous* pigtremuon Gcretica iv basea 
s>nd f>irs« <iu;.n u-> >. ^vdia-«. JhcJi-t t sviidtome v^'J^Si. 3hc'->olvpt».,anv re«eri->lnig a.D ^ib-^ in 
wrlc^ the s<irthes's -il nuiK-n v.d jndanc cmci \n<: i! .■^ sn^^ ovgdml or oth<^r rei 

25 aoi«<ceof nieunio mgmen' n 'he ' >- v m he h^in ^iiJ ' asuKs 

IS A changi. tn to^or but «i? change m the deveiopn^n' ^ inc t on or these Utsuts \\ v. ^ i 
absence oi meiaatn pigment in the eye ieaiis to abnormal developmsm and fun^'-io 

Ihesapeutics of tne inteittjon, t>gmct)Ja?i> thobe that moaulate f,or SJppiy) LYhl Y S . 
IP complex actt> ft\ nias isc; efJectjve m treatmg or presenting pigmentation disea^Kf. oj ai<!«''ders 

30 Therapeutics ot the *f \ er^t m (particalarij Uteraocutjc^ thai modaJate the kveb oj actn it> of 
LVS"^ LY'^1 -iP conpie^v*^) tan be a^saved bs anv method kno^vn m th« art f«r efficacy m 
treating or pre\ eniing i,iK a % ital diseases and djSiiraer^ Siich ussays include %vsde.v used vffro 
a!&i\& UMnc cc i cii'taa mooeii. and m u>£? as-^aNb t3'=:irii uainiai modt.K ot pigsieaiation 
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tii'ic^av.es or iiisorders i>;ee McGeoch al , J. Gen. Virol. 6": 8 1 3-S:2^ for review). 
PoK-muUiy effective "Vherapeutics, Jorexiunpie but not by way of Jimitatjoxi. reduce pigmentation 
diseases ar disorders in ansmai modeis in comparieon to controls, 

Accordingiy, once a pigmentation disease or disorder has been shown to be asjiestabie to 
& ireatmerjt by moduktioji of L Y ST;LYST-IP complex activity, thai pignaentaiioa disease or 
disorder can be tt^eated or prevetrted by administration of a Hjerapeutic t\m tnodolates 
i,.YST;LyST4P complex fomiauon. inciuding supplying a L YSTtl-YST-IP complex, or LYST-2 
sr St least one of the tea novel JLIf genes or protdns, 

m J[»l«^T.Ki,.ET BYSFUMCnriOlsf. 

'^'5 is sEiongiv "vyxi^ cat<2<- 1» p-nalits shal car ieaa if? j u t,a biv;s<Ji."g 

.jorobia^t s>rurop!i \vl ^-"-imaeN ot nci tsopniS And rsjc 3r> ->,'nK'-» Oi t <ei. Ov, tc- are genera h 
larger m i>\7i a.ta 'rregular m -Ronihoiog-v m CHS p8t fi"U"s, "ndu-ating *>iat a comtsot pathway m 

i s i»tordj.e orgaa«,llogenes«js is affected n those patients. Piatiet d\$tunction that raa> i)e treated K 
moduidtiois of L YST L YS T-il complex act jvitj' is of two general classes ( I ) djseiases, associated 
with plaJelei stotsage poo! deEciency ie g , Herrasnsky-Pudlak Syndrome, Chedjaj(*Htg«sshi 
Syaarome, gmy pkteiet syndroms) or tlimmboGytopenia; and {2 V diseases associated with 
&ron bocy^osls or increased ciotttng tendencj {e ^ » myocardial mfarctjon* deep vetioii^ 

30 thrombosis- cardiovascnlar accjdem, tmisjem scjiomic attack). The platelet storage pool 
ae:u lenc'v r C'HS is am^c \'> nh prolonged bleeding time and low dense grantiie content 
(No\nKJi.i, i9g-^ Sioo{^6:> 5M "44) 

Thes^peutjcs of the mvention, particuiarlv thoi,v; tl ho^ii ite for irp \~i . "\ i yST- 
"P con-' - V \ ac*!s m ma-v be cITectn s m trt-at.ng or it<" e; ur^ -i^'teiet vi\ ju.iKLon <. isc3-,es 
15 ii^(.5iL' i -.r i;;v;iiit i * f^e i s. ^i ' kit, 'arc t'>.'=; 'hnj 'suk t ^^t ir^cK n 
wliMi d l^SI U'cohpiCNi-s v^*" •^v ^ s,<i nv ^'A tre'hwd k i>^^u stic art or 

V tt <.<n. ^ t orcNC-t ' g :>u<n pla ek* a^, ^*uncv of ^'i^c<*se<5 and Jis>ofdes^ Suchas&avi* 
ui<. >■ < I i,aa}\i'roa^^ PI. c JKulture modek ai r v> a as^u-> is, -^imal 

30 " i3 ic\iew) } ousnialK eltucr vc Thcrapcuuc'^- forc\ampL but rot K ^^^,av c>i 

iraitat on »-eaare platelet ovs^unet.on ojseases o disorders m animai modeii. m co nparison to 

controls. 
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Accordiiigb . once j pi.ijf j<u dysfonciion disease cr disorder ha.i b^-en sho-An le be 
,imeiiuble to ircatmeiii by nioduiatiofj ofLYST.LYST-IP complex actsvity, that piaieief 
Jvijf iinciion disease oi disorder cajibe treated or prevented by adiTsmistration «if a "ITierapeutic 
timi modulates LY$T;l YST-IP complex formaHou- mcludijig suppiyitig a LYST.L YST4P 
3 complex. 

ViRAL INFECTION 
L YST siid Uie L YST sateractant Importm beta sufotmU are stmtigly implicated m viral 
mfection mschasiisms. mclud^rg jhat for ihc AIDS vmjs, il' V- 1 An enotmous number of 

"EXT BOOK O! i il \' >\ \ }i i O I I' J - ^ - r y L 0 k' v.", M \ t \'\T3.\ a c; J a 

^rrvS> of t-iam.^ mJuc' -i- ^^tf res-i.t.furv facu U.v LNS, d'tf the j-ien t ^ .t<!! jr\ tk. .'v 
vvei, vum sar , _rc' i rmure stent Jh*; J0JnteiUiu5 iwct, and tttc: nns'^ciiiO'^Jtt jLt,., ^-va^j 
.'fi-xvt m nM-iff t^t ' imais. of aii ages ii.ee Table In' W Msg^^Ardf i? .irJ ^mm, '^'88, 

is Clcl 'EX-aook MPDiciNh, JSthEd., W,B, Saunders Co., Pliaadejphj<i,ppJ 750-1 75 ^) 
lii particuiar emboditnenis, in diseases and disordejs mciyding, but i»3t Hmited to, s g 
those diseases said disorders described herein. Tliefapemics o^f the iaveotion, psrtKularly those 
that mtJdulal* (or s«ppl3') LYS I :L YST-IP compiex {paiitculsfly LYSTdmportin beta subunst 
compkx) acth-jty may be effective in treating or preveiitmg vjial diseases or ditsorders, 

M T hempeutics af the invention (particularly Therapeuttcs that moduiate tite levels or activity of 
LYST'importin beta subrnm complex) cam be assayed bj anv metfaod knox^n in tre ar; lor 
efficacy m treating or preventlttg aich virai diseases aad disotaers. Such 3Si,a>a momde v> id^'y 
used in vitm assays using ceU cuiture models, aad m vivo assays ustttg miimi models of %'irai 
diseases or disorders <seeycGeoch,?ni; 1986 J Gen Vtral d": 813-825 for review), 

2S Pote-.ua 1 v effective Therapeuucs, for e ^ . ' .V ov wffiiy of limitatioiu reduce nt^ 
-es.xni^iiL- lii ai^ijr triL-deli. in compan,'- i \' 

t % mO'^^ ^\<>n . Utr -i beta MJhumt coriolex aca\ tXr tho.t viia', di^ea^e or diNorc.s car^ t>^ 
r c:3.'*J '^rv ein.dt>\ icr-iimstr&tJOit of a Ihesapeotic tftat nod elates LYS i I ^'S"-iPcompk\ 
3<) t?-i3nciildTl\ ; YSI ti'iDomn&etasubuiiucompiex'itonn.itJcn. including &upphm£ii 
LYSTi YST-iP cc^iTRplex, particularly a LYST Ixnponit> beta siibunit complex). 
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GENE THERAPV 

in L specitk embotiijrnvrn:, a nuckic acid riobcuie cotyin ismii a s*,quejice encoding 
LYSl 3r LyST-2 and/or a LYST4P or ao mdivicu^ or nove! LIP proteui, or a 

fiinctsona! denvauve ihereof. are a^inuastered modulate LYST.LVST-IF comolexes, or to 
5 -Tiodukte L VST-2 IIP! . LIP:. I IP1. LIP4. LIP5. LIP6, UP\ LiP8. 1 IP9. or UP! 0 fonction, bv 
way or^ene iherapy in moPi spsjcific eraboditnents, at least one nucleic acid entsadmi^ either or 
both L VST or i YST-2 md <i LYST-IP. or jfuautiona] deri\'auws theieot are aditumsieied b> 
Vf&s of geae iherapy. Gene therapy refers to therapy performed by the adttiinisa^uon of a 
titjcteic acid molecyk to a subject In this embodiment of the irivciitioiiv the nucleic acid 

LYSTLYSr iPcotTipcN orb. mt du.at.re I SSI . ' I*-^' TM IP^^ L:P4 | r>> LIPb, LiP^ 
UP8.L1P9.^- I UMunarm \ Vv o*- rrc - k > . ■> < . j^.m , ^j.- n ^'.^ artcan be 

used 3cco-dm-i o the rrc-crt nivciJion h\^mp i-^ sav. n>vi jis n>Xi.i be ons 

Forgeneuii reviev,- v^f th^ mahods o{ gene Therapy (.<idi;pte <v a' l"^^}. Chmca! 

iS Pharmu^y 4gS-505; \Vu and Wu, 1991, m&lhetapy S: 87-95, Tolstoj5he>, :9Q3, i?*fv 

Pharmacol Toxical 32: 573-596; MtiUigan, 1^93, Sciems 26(h 926-932; Morg^ siid Aadeison, 
m^.Am R^Y Btochem 63. m'2l7;md Mny,W}XmTECH II J55-2I5). Methods 
isommouly knovra m the art for tecombinant DNA technology whkh can be used are described in 
Aas,ufoe! ct aL feds.), 1903, CUSREKT PROTOCOLS N MOLSCUIAR BlOLOCY, Jofai Wtky & Sons, 

20 NY. and Knegler, 1990, OBNE iRANSFEtt and FXPRBSSJOn. A Laboratory Manual , Stockton 
Prisss^HY; 

In a preferred asf^ect. the Thcrapeutjc <;cir«pnse& a L YST or LYST-2 aca or a iA'S I -l? 
tiuclejc acid, or a L V ^ 7 O l ' P K i UP3, LIP4, LIP5. LIP6. LIP7. LIPS, Lm 1 1?' D 
nucleic acid, that is i ot exntession \ ectoi that e\pre:ist^ thtf LYST or LYSI -IP prote ti(sj, 
35 or expresses a L\ SI IIP . ' ^ 1 ^ I ' , '> i IP"^ LIPS, LIP9, or LIPIO 

p-oteir tngnienr ,5 ..^hhiie > pc^^iui erc-<* . <-v4 ta?.<. rost iipinscUas s^ich a puckic 
iCid ^ s a jio'' ,^p.;rah!s !in?.vd to ihe 1 ''i ^na i. r t-ie ' \ S (.cJui- re_\t{5< ns, ! ' 

i!L . »j \Si 2,. IP:. , :F->, jlJP^. L!P4, i IP^ i II o LIP- L i iF- or : i i.odu/< 

30 c ^ u^i.l,u»^eo„ 'iliprii. m R£t.u\iB5N ant \lf rsX»o>")LOG!: 5 In another particuiaj embiHiimciit, ^ 
uucldc acid snaoiecuJe js tised in uihkh die LYST or LYST-2 and/or LYS f-IP sjoditig seouexjce, 
or me mdivjQua' LYST-2 or no%el LIP codmg «^eqiieiices, and any oth^r desireti sequences, srs 
flanked b\ kuq-a that protroie nomeSosiOUS recombjrjauon ai a desin'ti -sue m the genome, jhus 
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providuHi jor intra -ckrornoijomas expression ot'the LYST and Ihi.; LY?>T-IP nucicic acsJs sKoUer 
and Srtiuhiei., Vm. F^oc Sai! .lead SW. CX'^ 8932-8935, Zijisto (.v m<^.Nawre U2: 
435-438). 

Delivery of the nucleic acid into a patient may be either direct, in %vh3ch case the patient 
S is directly exposed to the nucieic acid or nucleic acid-<:aiT>'mg vector, or iadsrecu in which case, 
cells are first transform«d with the miciek acid in vitro, then tmssplanted intEs the padent. These 
nvQ approaches are knovm, respectively, tis in vm? and ex vivo gene therapy. 

in & s{>es;sfic embodimem, the tiucieie acid is directly administered in vtv0. %vhere it is 
expressed ro produce tise encoded product. This can be aecoiupijshed by aijy of nximerous 

It rnvjtroxi'^ ia)g%\r, ih< art c ,r , b> ooiisrructint', tt as pa?T of ai\ appropriate nucieic acid 

expression vector und adniirnstt-nng >r s,f> jhat it becomes intracePmlar, by infection using a 
det'cciivc or artcniiatcd rctroviiai or oiiitr 'virai vector (see. U.S. Patent Njr>. 'i,<^>80.2$6K or by 
direcs injecuon of naked DN.V, or by use of microp-^rucle bombardsTicnt {t- g.. a iiene £;isn; 
Bioiistic, Diipynt), or Ciiaun;,; lipids or ceii-surface receptors or rratjsfecting agents, or h> 

!5 encapsuiauon in liposomes, mjcropartidcs. or microcapsules, or by admimsjering is in linkage to 
a pe|jiide which i& known to enter the nucieus, or by administering it In iii^kage to a Itgand 
subject to receptor-mediated endocyjosis (see, e.g., Wu and Wti, 19S7. J. Biol Chem. 3^2t 4429- 
4432), which cars be used to target ceil tj'pes specifically expressing tlie receptors, etc. In aaother 
embodinjerst, a si^cleic acid-Hgaad compiex can be formed in which the iigand comprises a 

10 ftisogenic vtral peptide tbst dimipts endosomes, preventing iysosoraai degradation of the nucleic 
acid, in yei another embodiment the nucleic actd can be targeted irt vim for cell specific uptake 
md expression by targeting s specific receptor (see. Ijitematiomi Patent PublicitSions WO 
92.''06}80, WO &2/22635, WO 92/20316, WO 93/14188, ajid WO 93/20221). Aitemaiiveiy, the 
nucleic acid can be introduced imraceiiuiariy aud incorporated within host cell DNA for 

m expresston, by hOKiologoii;^ rCi;ortib!nauf:n (Kolier and Smiiifies, 1989, Proe. Nad Acad Set 
USA .v<5' 893:^8935, Ziji.stra a ui , ] 'n-M \iJ!un' 4?5~43S>- 

In a i.pecua- embodimenL i vsrai vector thai contains the i.YST ot LYSTO and/or ihe 
VST-I? i-!3<jod::!i; lUK-icic ac;c scuucnce, or ti)« iodividoa! LYS T-?, o: .novel LIP encodijig 
n-jv ie;^- acid Ss;qa&ri(.-^t, ust-d, i or example, a retroviral vector can be u^ed fsec .Miller t\' al , 

.IS ; 9'-'.3 . Xkih. En;:ymol. 2i 7: SH i -599). lli&se retroviral vectors have been modified to delete 

retroviral sequences dmt are not necessary for packaging of the viral genome and integration into 
ftast ceil DNA, The LYST or LYST-a ;jnd/or L YST4P (prefembly botis ,L YST and LYST-!P) 
encctdsng nucleic acids, or indi vidua! L YST-2 or novel tlP encoding nucleic acids, t» be used in 
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^crst, he-,.f^\ s 1!^ (. sx '.vis,^ '.twtoi jt'i k*' klrt-^ ^>it.^ ^c>\: itri-^ ii> u<. n 

Moi<i oeu i ,iLx>ui 'CucHiir. sectors and rh& «be ot lo: o%' < i >,cc ort* m gene Uierapv lv louixd 
m Boe&enrfa/. Bioiherap) 6 291-102. Clowes «cJ,M<?9<i J C/f« jfm'<f5f <?i ^4^-651 
Ksemna/ lW4.5,'ooi3f<*fi 1467-1473. Saimonsffa/ i9<}iJIumanGsmTheraf\ 4 1?9-I4'. 
csid Grossman ^^/ u/. i90\C«r*' Opw Genetics Devi^ S HQ- J 14 

Adexsovjritijiei ^re other vtrai vectors, tMt can be used m gene thej spy <\deacn irusei» are 
especially attractue % eiiicbs for aelivenng genes fa respirator^' emtheha Adenovj u&ev 
nataraiiy mfm rei.pirator>' epjth^ha w^faere tfoe> cause a hjjM thheaie Othe t<3iaej^ to. 
adenov5rus-baj.ed deh\^*Py «5Sj,teirts are 1i\er, the central ncrx'oi's svftem, ^,aiioihoiu! te!' > ^nd 
muscle AdenovirBbe-^ ' i\ ?' ' > i!< ion ^ ish ci, 

Kozar-skv dnd USku- 1'* ' < <. ' > ■> < /^i^ a<^o<T,t'?u 7 -9'"^ '^t \ ti. i t5 

demi"!^ '-^^ i.d 'lit; I. cr o' iticiovi-u. secl-^rs i^n '■ ^.mh*. *o th.: -^essririi orv t, ^idk ii i<^,)i- 
monKt<.s <^ »!ft- >j ^tarv^^ t'lc use oi adenovimvi, m ^au xbsriip\ be fours m A >-£ teid 

&L,m$,J Chfi Imes! 225-234, A4eao-assomied virus (AAV) has a!i,o been proposed for 
«ae m gene therapy f Wa*$h et &t 1993, Pnfc Soe Ex^ SwI Med. 204. 28^-300) 

Arjoiher apprvisch to gene therapy nsvolvei. tisaafcrnng a gene mto ceUs in tissue cmtiae 
by such methods as electropormioa hpof«.ciioa, cakium phosphate mediated rrattsfectjoa. or 
vtrai tnfecuon I fsua|{\ . ifie method of iiaasier mciudes. the transfer of a selecuole marker (o tho 
cdb. The celis are tiie« tiiaeed tmder selection to isotate ihoi^e cells ihat took up a.'d are 
t-xpressmg the tT^jnsfcfred gctie Those ceUs are tjhen dehvewd to a panetit by vanotis re?* i 
avatlableifttheaut. 

In xhn embodimsnu the t^uclesc acid is intnxUtccd mio c< cell poor to .dnn. .tr-d's >o 
i/vo oftberesau r J rf^.-iTOhjia' t ' n .^j ? > lOd v -^f ..^ v ^ ir-O". otk t^^ ^.n rrethwd 
kiovvfj!" iht art "..iuuiig but uo. hraut-d to Jidnst..i.ii0i ^i..cruDoraKn i-ssjCMsn ccM > 
\vit.^t www . 'i > 1 K .^uophage sector containing ihe nuc^^'c acid seqiit^ 's nisjon 
chri->no .r,,. r 0(. rtv.i' tiai5<;rer. ncLitroceli-mtdutea le tsanstet spheropias iU'-.on. e'c 
\uj^erov. i V. J ,k o^^i: m litr art forthe miroca'aun of rorejgafersrsimo cf^i s (.set 

?^.Loe:fi,r^n.jBea' Me'h Enzvmoi 2i i'^'J-olS Coren erf?/, 1993. ito'/j £"??rvm?<' 

C*/'', 6{S-644. Chne 1985 fharmac T?)^r JS>* 69-<5:} j and may be used m accord^sace vuth tJie 
present mve^uon. p-oviaed that the necessisrv develoDJreatal and physiological Umcuons oi the 
recro eni cUis. a-e not a srupt.;d 1 he techosque «houi J rfxwsde for the salable tjari^^er o* ihc 
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nucfi.^K- -xa-J \o iho Ciill so that the cucbic acid is espressifale by the celL and is hcritabb wed 
expresasbie by sis ceil progenijf. 

The resulting recosisbisiam cdis caii be deUvered to a patient by vsrjous methods known 
In the an, in a prefetred einbodimsni, epithelial cells are injected, . subcutaneously. Ixi 
3 another embodimem. recombinant skin cells may be applied as a skin graft onto the patient. 
Recombinant blood ceils {'e.g., hematopoietic stem or progeoitor calh) iur© preferably 
administered ititravenotjsly. Recombmant secretory cells (0.$., cells modified to express 
dopamine) m&y be encapsulated and implanted in a host by varioiis njctiiods itnown \n the 
The amount of cells envisioned for tsse depends oa the desired effeci. pauerst stau. aiid caji 
be deterosmed by one skiiied in the art. 

Cell? mio whicii a aucicic acai c<?n fv- ;Eit!Aduv.ed for purpo^.e5; t^f gene dierapy erxompass 
any desired. ava-:abie cell t> ;-:c, atni ixniluik but arc not limil^d K> epiiheiial cells, endothelial 
ceils- ker£tinocytc;s.. fib[obla.?t-~ niuscio ecik;. hepatocyies, nucleated blood ceils, various slem or 
proutrniicr ceisi, in paftjcuiar esribsyooic hear, rnusde cells, liver stem ceils (Internatiortai Patent 
IS Fubijcauon WO 94/0S59«), seurs! stem cells (Stempie and Anderson, i 992, Ceii 7h 97^-985 h 
hensatopoietic stem or jsHJgenitor cells, as obtaiaed ftom bone marrow, umbilici eor^ 
blood, peripherai biood, fetal liver. m\ In a prefm«d embodimeau the cell used for gene 
feempy is ssitologotis to tfee patient. 

Epithelial stem cells (ESCs) or kwatinoeytes be obtained from tiissues such as the 

M skin and the lining of the gut by kiwwa procedtires {Kheiav«ild, 19S0, sWtk Cell Bio 2.?: 229), 
ESCs or keratinocvKs obtained from the skin or lining of the gut of a patient or donor can he 
nrovvit m iis.'^ue coL-ure (Rhein-vvald. 1980, hfah Cell Bio 22^1 Ptttckow anJ Scou. 1*^86, 
Mayo Ch>;!c proc. 61 : 77 i ). if the FS(.\s are provided hy a donfir. 0 nitn^iou for suppression of 
hosi versus ^raftieacuvity i^e.g , irradiatson, drag or anribodv .:Jn>i;v^irauon to promoie 

35 moderaK' sErimii.no;s'upprcss!Oi3) c;in aisu lised. 

Wish respect to heniiitopoiejic stcr; ceiis (HSC), an;.' ^.■c^!^:UjiK' v„hxh nrovides for the 
5^.o!;n:c;n. propd^aunn, and m.;; ntcn^p.ct; I'l vii^o ofHSC^. can be uaJ in this embodiment of the 
icivciitior-, fechrtioues by wiijcii ihii; may be aecuniplishcd include (a) the isolation and 
estab; ■■^hmeni oi HSC cutores froiu bone marrow cells isolated from ihe fumre host, or a donor, 

,10 or i» the u$c of previously established long-iemi HSC cultures, which may be allogeneic or 
,Kenogeneie. Non-aulologous HSC are used preferably in conjunction widi a method of 
suppressing transpiantation immune reactions of the futtare host'patieni. hi a particular 
embodiment of the present invention, humjin bone marrow cells C£in be obtauied from the 
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!384) irs {* p'gj-erreo i.n oovihnent ol the present 'memjori iht. HSCs can be mide high'> 
ennched or m subbtanfriliv pure fomt This ennchmem can be accomplished betore donng or 
afte iong-ienrj cuUunng, aitd c^i be done by any techn!<5ye krovm in the art Long-term 
3 cultures of bone mam %\ celi^ can be established and mamtajtjed by tjs ng» for exampie, n odtfied 
Dexter ceiicunsretcchiT.sque'J (Dexter a/. 1977.^ CsilPhxssol 91 33S) or Witiocs^~\\ itte 
.u.tx-e tgch^!q^i;sf^^it^o^k and Wme, 1982. P^-of- Satf 4i.'ad Sa i:SA79 W08-'?<j22) 

in ^^et, K ^ n>^(. d riert tijf nat-ieic ac.d it» bv* innodui^cd to- purposei. ■cvt geoe the apy 

>»t trJTSc-'pt un Adc^ u m^:thods can be uaapled for use to dsh\e a nucieic 3C<d moLcj^e 
encodj«g tnJ i 1 or L YST-2 arid/or t YST-?P proteins, or ftmctjonal derivatives thereof, e ^ . 

as ciesenDed mpm. 

i 5 USE OF ANTISENSE OLiGONIiCLEOTIDES FOR Sl^Pf RESSION OF LYST'L1'ST4P 
COMPLEXES OR FOR SUPPRESSION OF LYST-l OR NOVEL LIP PROTEIN 

In a specific emfaodtmeiit, LYST LYS TA¥ complex functjon or mdmduai LYST-2 or 
novc! LIP protem function is. ttjhibitsd by use of antjsecse nucieic acsds for LYSTo 1 YST-2 

M asd'or d L YST-1? i^preiensbiy both LYST ana the LYST-iPX or tndividtiai antisense nucieic 
AC'dA s'sL^S"--: UP{ up: U?"^ !IP4,LIP5.L[P6.LIP7.L]P8JJP9 or UP It -^be 
prevnt unt'-ao ^ '^ro^ id.<; "htf t' orap^msc or prophvlaci'C Use i f nt5cle»c acid-, oi zt e3&> 6 
Tiuc.c\ idf . ii.l arr^scr -.t to i gt;n<. or vOV \ .JKodK-^ n S] ot T t ST -ind or < YSf-lP 
oret.vod'n^ . ^ 1 ^"2 nP> U^'-^ LIP" U?0 LiP" ^(PS UP9 ot„J\ * ot a 

2S port ui' ibeicoi- V ^^"i!^ * rt s ss ' vU ^cidax .'<^cc hc!L\>-' reRT, l< n c.cic 

acia ^.apdb <, oJ h\ o'lUS. i _ o a po vsor o i \ S I i J SI IP >nK'cK lu (o'Clcn. mRX \} 
by vrtue v5t <-i-*r e vqi v.' co^^p!€rpent3^l^ li e mXi\i Wii nucLit ot'rt ■jna's be v.rmi'!^j'W;^. v 
.Aticoa rno-fi nuiicodinj' ^cgioit of sii YS1 tsi i \M IP ij^Rj^A S^<i.h nt's^ l 

I !, ^ ii. rhcrapfiulcsthaiiriJiDriLVSTL^^ST-IPco oic to'tAatK> KJntty or 

SO .iJj^tauai L^'bl ~2 or rivn d I P protcm tunci«v«n or actsx !tv ami c^ta be tn-cd tn die tseatment cr 
prevention of disorders as described ^am-a 

The arW{i.eni.e nucleic ac ih of tne »tvemiui can be oligotju<.ieoitdes thut < re aoubie 
sji'^ideti Mngle-'^tranaeo or DNA a r odifjcation or de-aativv thcreo which can be 
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dinvi ^ lii-i.tHS erets tf^ a t,tL ot \i.h'cn cai be oroaucecs imracsiUilajrU bv lrai5i.cj ipttmt yf 

u J I'fTi^ei vTt" uirn j ^ i r trnon !-. osrecied to t nojs ir j ^riib' ^ ■ijr s<K\i 
0 I \ SI and w a i \ S r ,p ni deottdvj ieouenct or mduiavfi. 1 F'i i JP2 L!P3> I IP4. 1 'P5 
} LiP&. LiP7. L1F8. LIP9, or UP 1 0 nucleotide sequences, jr 4 prokarvotic or tukarwUv ceil 

tompn&mc provichag tiie cei] uitfe aa effecttve amount of a composition compn&mg sn anu&en-^c 
nucleic acid of L\ SI or and I VST-IP, of an anttsense tiudsjc acid of I IP S , LiP:, I IP^ 

iiP*^ LiP6, UF7. U?<J> 05 LWIQ, or a dett\at!ve thereof, of the mventioa. as 
described in REDUCING i V ST LYS T-IP Complex Expsessiov, Aapa 
m Thi I YSl oi I YST-: mi ot I YST-?P imssctsse nucL^ic Kjdi ir? of ut S^asi 

'iuck'i->adv.i sn<i tire prelerabh oitgonuciccujevt'-anciHL fro-^} 6 to sKwi 200 obgonui, coiiae^) 
Hi s>pec ViK. asfwt^ ti V oSi^onuceotiiie !s it k„s* obout '^^t.i&otiJe'^ .it bai^ 3S>i„>i 1* 

ohgo .ui.kv lidv^ ;.<ii5 Iv DN \ <.r FL\ \ Aiuixi or a,jnvai.'%ts m \ 'ts^l xeisirn^ 

mnj^i s 5 1 li ( (L A v)^p^a^e backbone The ohgon«ckoa<, ^ m n a c v (.L oia^r t'rspsndjiig 
gruups Nuci! as p>ipfidoi oi agonrs faeujtsusg transport acmss the C(-ii mem&raiis? (see eg , 
LetMngere^ui 1989, W 4iad Set USA 655^-6556, UmmUe et ai , im, Proc 
had .had Sci S-f 64$'&51,?Ci PufalkaiiOsHo WO tmnsoort acitjssthe blood- 

20 brasn bamer (see, e g , PCT PubiJcsatioB No WO 89^10134), hybndszation-tnggered cleavage 
•iyifrxst (see s g , KLrol etat ,\ Bmisi,miQm% 6 95S-976X or mteicalation with ot%er agerts 
,Sv,'£;.f 4>.Zoft. 3<>88 PhatrftRes 5 539-549) 

Isrt ? pfeferred aspect of the invenUon, a LYST or LYST-2 and/or LYST-IP aattisense 
oiigonuc eotidc is pto% idsd. preferably as s.iflgit,-straaded DJs \ Ths. oiigonucleotide ma> be 

35 xnodi*1sJ . a'^N oosjtvHi n %{% structure with coHs.ituenH generdiv known in ttie an 

i \ N I 4)F 1 SI Z asid/o LYS T TP aonsen'=;e ohgofiu leotjot-b ^ua^ . o r p-'^e at kas, 
oi5C " oii ^M>!. !c>oi( . !vh iv ivi. led SfoVj t tj^o ID M,*-d!n_l,4« jvlhrU'-d o 
U > ,.5 in tk "»■!(■ ! 1 V f rourai, ' ■> loaourac 5 r^^ ^a. h 

^t^Pt: Jf,-. K^i"R 'c{.'\Uv-^t r 4, ^'^ , o t.g 2 dimeT^^% I«uaT[snv. 2 m<. a vksdemne 

eovSruarsie ^ m-UnLx oMfje inedn k \ tosmt \& av-cmne / nrte'h'VfgLiarifn; 1- 
mcih's lajmometnyluraci] ^-tnemcwdmtHometnxi-S-ihsounJcil mjLnra^% iovieosme, ■sN- 
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n-ietiK)r<yc..;rboxvnK-'U5)iun!Cs"i. Smeihox^ uti^ ;; l-.Tfa-A ;:--iK-N6"iv'>pcnit;nviadenuie. urai.::!-;"-:- 
i-^xyaceiic ucid {\ i, v^ybiuoxcssme, pseudoumcii, queosme. !--L!!:ocvu.!:jine, >-meihvl-2-thioacacil 

acid {\'h >-meibyl-2-thio«raciL 3-(j-anHno-3-N-2-carboxypropyl) uracil (acp3)w, md 2,6- 
iismimfxmm^ 

In a particular embodiment, the oiigonucleotide comprises ai ieast ojse modified sugar 
moiety selecujd from the group induding but not limi^d to ^jsbmose, 2-l!uoroarsbtnQse, 
xyiiibse. and hexose. In another embodiment, the ohgon«deotide comprises at ieast one 
niodsijed phosphate backbotie selected ftom the groyp cot^isting of aphosphorothioate, a 
phosphorodithioate, a phosphomuidothioaie, a phosphoramidaie, a phosphDrdiaaadate. a 
methy Iphosphon^ae, m s\ky\ phosphoiriester, or a formacemi or analoi* ihercof. ] n yet another 
iirnhodi-rit-nt oiigonuck'oude a Z-axiomcrk oh£;un;iJc!eotid<; .-Vfi anornenc ciit;>jnuc!eotsde 
1btrn« .specific doubie-stranded hybrids wiih compieaiemary RNA in which, comrarv' lo the usual 
p>-tjj!its, the strands run parallel to each other (Gaatier 0 al., 19S7, Nud. Acids Res. /J: 6625- 
6641), 

OHgoniicieotide:^ of tlie inventifsn nis\ synthesized by standard jnethoos kj^ows in the 
art, i-.g., by use of an automated DNA synthesizer (such as are comnierciaily avaiiable from 
Biosearch, Apph'ed Biosystems, etc.). As examples, phmphosrotbimte oligonucleotides may be 
syothe&'t2e4 by the me^od of Steiu et al, 1988, Nad. Acids Ses. !6: 3209, methylphosphonate 
oligoitucieotides can be prqpared by use of controlled pore glass polymer supports (Sarin et ai., 
im.FrQc: NaiLAcM Set. U.S.A. 85: 744«-7451), etc. 

In a specific embodijnem, the LYST or LYST-2 and/or LYST-IP antisense 
oiigonticleojjdes comprise catalytic RNAs, or ribozymes (see, e.g.. jTCT IntetJiational PubUcatioa 
WO 90/1 1564, published October 4, J 990, Sarverstal, 1990, Scisftce 247: 1222-1225). In 
another embodiment the oligoriucleotide Is a 2'-O-methy1ribotmcle'0ude f inoue ei 
S'uct .tads Kes i5- 61 ' i -6148X or a chsmenc RXA-DN ^\ ait.^log {Inoue t' a. . !<>87 I-hBS Uw 
2}S: 327-330). I-j yet another enibodiincnt, the ohgynucieotido ii>,.t> be cor-iLigale j to another 
molecisle, l'_.i,< , a peptide. hyhrid'ZiJiion tfi«k'.ereJ cro\s.- linking iMinsnori ai'ent. 
by br'dbaiioij- triggered cieavaae ager.;. e:; 

hi an altemadve enihodimeiii. she L'j'Sr ancLur LYST-JP anttsertse nuoieic ciCids of the 
isvenuon are produced iiiiraceiiuiiidv by trajist ripuoK from an exogenous sequence. For 
ejsample, a vector caii be ititnxiuced m «iw 5«ch ihat it \h. laken up hy a cefl within which ceil 
the \ ector or a portion thereof \% rrasiscribed. prcsducmg an afuisense micJeic acid ("RNA t of the 
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jmenuon. Sucii a MJi^ ior ^\ cHiid contain s sequence encoding L YST or LVST--2 and/or a i. YS'T - 
IP (preferably, both a LYST or i,YST-2 and a LYST-IP £«^usei3se nucleic acid) aniisenst' iiucidc 
acid{s}, or individual L YST-2. L!PK UP2. tm. tIP4. L1F5« tm, UP7, UPS, LiP9. or LIPIO 
antisense nucieic acid. Such a vector can remain episamal or become eiaomosfiimaHv integrated, 
i as long as it can be transcribed to produce the desired ajjtisense RNA. Suth vectors can be 
constructed by recombinanr DN A technoiogy methods standard in the m.. Veciors can be 
piasmid. viral, or others hnovm tn the art to bs capable of repiication and ejcprcssion 'm 
mainmaiias calls. Expression of the sequesces encoding the LYST or LYS'T~-2 and or L'i'ST-lP 
anriserj.<5e RN As can be by any promoter known in the art to act ia maaumaliaa, preferabiv 

to haraas), cdh. Such promoters can be inducible or constitutive. See description in f?£€OM8}NANt 
Technologies section, supra. 

The aiiti^erif-;.- nucleii: acids of ihe invcnuon con'sprtse a sequence compien-teatJijy to at 
iea&i a portion uf an RNA iranscnpl of a i,YST or LYS'r-2 or a LYST-IP gcPxC. preierably a 
human LYST or LYST-2 or LYST-IP gene. However, absolute complementarijy, ahhough 

i5 preferred, is not required, A sequence "compismentary to at least a portion of sn ilN-A.," as 
refer^ to hspeiTts measis a saquersie having suifieientcompienientariiyt© be abie to hyhridisse 
with the JtKA, fomjing a stable duplex; in the case of doable-stranded LYST or LYST-2 or 
LYST^lP antsseuse aacieic acids, a singie strand of the duplex DNAm&y ihmbs tested; or 
triplex naeleic acid fonnation may be assayed. The abilil^i' to bvbridixe will (legend on both the 

M degree of complementari^' and the length of the anttsense nucleic acid. Oeneraiiy, the longer the 
hybridizing rsucieic actd, the more base mismatches wiih a LYST or LYST-2 or LYST-!? RNA 
it may coniain and still forrir a stable duplex (or triplex, as the case may be). One skilled in the 
art can ascertain a tolerable degree of ml^atch by use of standard procedures to deietxrsjne the 
nteiting point of the hybridised complex. 

2S In a prcnVrred einbodirnent, s'uw.. ; ;:. .i-.'.: : )N.\ usUi.^tT.se LYST aiid LYST-IP 

tU!gOi-i!icji.^i;!udes, or sinaie-slrasidecl DKA aausense lo tiie same, or individual LiPL LiP2« LIPS, 
L!P4, LIP5, iJP6, lIP7, IJP8, LIF9, or LlPiOantisense oligonMcimiides, or jsiagle-stranded 
DNA arstL^ense 5o ihe s.:inis, is xissd. 

Cell types thai express or overexpress LYST or LYST-2 and/or LYST-I? nsRNA. 

.10 individual i,Y.S J"~2 or novel LIP RNA can be idemified by various methods kno\s,n in the m. 
Such methods include, but are not limited to, those methods detailed in the Recqmsinak 5 
METl-iODOLOGtES secttoft. sispw. ot the varioo,s ASS.a.Y,s sections, m^a. In a preferred aspect. 
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primar\' tissue torn a paiieat can be assayed tot L YST or LYSTO dmior 1,Y.ST-IP expression 
prior to tfcatmsnt, e.g., by imnnmocytocheniJStr,v or j>j sim hybridizaiioH 

Pharmaceutical composiuons of the invemion (see infraX cotiiprising an effeciive asnouni 
of a LYSTor LYST-2 and/or a LYST-IP aniisense aucleic acid in a phaunaceuiicaUy acceptable 
carrier, caii be admimsiered to a paiiem having a disease or disorder ihat is of a type that 
expresses or overexpresses LYST:l..yST4P completes, LYST ^d'or L YST4? liiRNA. or LIPI . 
iiP3. UP3. LIP4, LiP5, LIPS, LiF7. LIPS, LI.P9, or UP 1 0 mRNA or pmtein. 

The amoimt of LYST or tY$T-2 LYST-IP antisense nuci«c acid that u-iU be 
effective in the treatment of a parricuiar disorder or condition vnll depend on the nature of the 
disorder or condition, and can be dstcriiiiiied by siaodmi cUsica! techniques. "v\'here possible, it 
ts de'^ir-iblt; to dejorniirse the atnn,ciise. cytoioxiciu in vUro, and then in i.!r»:i\il ajjmsal iiiodej 
systenis prior ro resting and use in L'umaxis, 

lo a specs fsi; einbodiinciu, phaitnaceuticai compositions comprising LYST or LYST-2 or 
LYS r-lF aotisesise otJcleic aciJi arc adnunsiilered % is liposoraes, laicroptirucles, or 
microcapsiiks. In vsmo*^ emfaodinaents of the invention, it ntay be tjsefei lo use stich 
tompositicms to achieve $ustaiaed release of the LYST or LYST-2 and/or LYST-!P antJsease 
ntfickic acsda. in a s|)«cifjc embodmient, it may be desirable to aiilize liposomes targeted via 
antibodies to specific ideatifiabje cential nervous system cell types (Leoneai ef ai , 1 990, Pr&e, 
h'sd. Acad Sci S7: 2448-2451, Renneisenefa/., im,J. SioL Chm. 26S: 16337-16342). 

FUNXTIONAL ASSAYS OF LYST:LYST-1F COMPLEXES, AN0 LlPl, LIP2, 

LIP4, LIPS, UP6,LIP7.LfPS, UP% LfPlO PROTEINS 

llie ftmclional activity of a L YST:LYST-iP ajs^plcx, or she funcuonal a.rti%ny ofa LIPI. 
iJP2. IIPI. nP4, L1P5, LIP6 IP'' f|P8 Ln« or f !P5(S 0!..ie>n, u v. d^rna.nc' *E:!et ^t-nr 
snd anaiogs thereof, casi be 3Sn..% ,\; r ■ ■> .nv. . jv, methods known m the art. PoSendal modi-lator.*; 
{«;.,<.>., Inhibifors. agonists ami an:.;j:(;t;.^y-.- ofL YST:LYST4P complex ?.cTiv;tv. orofLIFL UP2, 
LIP V Lir4, LU^5. L1P6. l. :F7. LIFS. LIPO, or LIPIO activity {e.<: , antsbcdx-s specific to LYST-2 
oc k . ; inc. ^ ! JuJ no\ti \ JP, and LYST or LYSTO i r LYST-TP aanscnse nuckjc acids) caB be 
iissuyeu for diO ability lo ntodulatc LyST;LYST-lP complex formaiiot? and/or acli^dty, and for 
Uie abiHjy ?o modulate t,YST-2 or mdividual novel LIP activity. 
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ImJTsunoassaysAvhich can be used mclude bur are no' iimited to competitive arid non- 
(_-..Miipetu;\c assay systems. For example, isi oae embodiinem, where om is assaying ibr the 
dbtiity to bind or compete with wiid-type LYST:LYST-IP coiriplexas, or LVST-2* LIPL 11P3. 
5 LiP3, UP4, LIPS. UP6. LIF7. LIPS, or LIPtO protein, for binding to imti-L YSTtLYST-IP 
anttbo<lies. or antibodies specific io LYST-2 or any one of the ten eove! UP protems. vari&us 
immunortssays known in art can be «sed, includJtig btit mi limited to comj>etitivc arid non- 
competitive assay systems iisiag techniques such as mdioimmtsJoassaysH enzyme IhikcO 
immm^oswbent assay (ELISA), "sandwich" imsnutioassays^ immunoiadioffietric 3ss;j>?, gel 

it) diffosjon precipuin reactions, insnianodif fusion assayi^ '>n swl !i-f5:!janohis:oi:hen-i?*n assays 
(lising colloidal goid, enxyme or radioisoiope iabels. for exa'r;p!e\ Westeni biuts> 
itnmunDprecipitation assa>'^;. precipiun rc.ici:ons. itjrjijnnjnion -.issav^ h'-V . gel :x(:^imv<\&v.on 
ass3)'s, henian.?liitJn:iT!on a?s3,\'?;'). ccmpiemem ri\fJ5iic»ri ass..iys, ininiJiiioOuore^cenCv; assays, 
proiem A smmiij-ioas^a^ s, jfnJir.uiOC'Octfophoresis assays, eic. in one embodimiint. antiboay 

15 binding is assayed by detecting a labei on the primary antibody, in miother embodiment, Uie 
primary antibody is assayed by detecting binding of a secondary antibody or peagm to the 
ptimaiy antibody > la a fanhtr embodiment, the secondary antibody is labeled. Many means an? 
known in the art for detecting binding i& an inununoassay ^ are within the scope of the psesent 
inventioii. See, e.g., ColigatJ &t aL Cu&rent Protocols in lMMt^i«^OLOGY, R, Coico (Ed,), John 

20 Wiley s& Sons, i^eis^ Ymk. imt^ 
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BINDING ASSAYS 

Denvauvci \e <^ , uat:n;ensi>! inic fimlo^^ of LYSi"-JP.s caii iv 3,ss^\td ibr yir.diny 5o 
I.YST or LYSTO by an> m«;ihoJ mowyi m she an. fur txaiuplc the TOooitjed s-?'st two h>brid 
assay system described infrih jsnisiunopiecipiteita'j"! with an antibody ihai bmds xq LYST or 
l.YST-2 in acompiex followed by analysis bvsias fmctiomuoriof the smjJ)tir\oprecjpst*ited 
proteins (eg., by denasuring or noudenaturing poiyaerylsaaide ge! decsrophoj-esis). Western 
analysis^ non-denatiffirtg gel electrophoresis, eic. 



ASSAYS FOR GENE EXPRESSION 

m ITie e-tprcss'ori of die lA'S'T" or ond/cr LYST-TP gt; vnccgtrous gen« 

and ihoic cxpiess^jd frorii rccyinbiBanr DN A. contain re these gs^rses) <,<in '-'e aetevted jsnij: 
techniques known in ilje art, itxiuding ' -ui not iuunod to ^ ■« fv^m ts oi 'Jta si, \on i^r^ 
hybndizcttioii, r^sxriciion efKit^riuci^CiSc j!KiD53!r;<i, D\ <?eqi3ent;^ ^n. ivs s po \ rc-ra^^e cnasn 
reaaiorianiplifscatjon iPCRi. ur RK;i5e rjoicof.on surh PTohcs specitic sor LVS j or LYSi''-2 or 

IS LYST-IPgertei, in various ceil t>pei>. Sect'.g., -\..sabeL tff , C URRrKs PrctocolSSn 
Molecular Bsology. Mm WUey and Sosis, New ^ ork, 19^7 Sambruoi^ t r a' , I9S9. 
Molecular Cloning, A Laboratory Manual, 2nd Ed,, Co id Spring narbw LdboraJorj- 
Press, New York. Methods of amp{tfication other than PCR commonly kaows in the m mi be 
smploy^v 

m In OSS embodiment Sootfaem hybridization cm be used ts det^^t igenetie hofca^ of 

L YST or I..YST-2 or LY'ST^P gene mutations to physioiogjcaJ of pihological sMes. ¥8fious 
cell types, at vsriom stages of development &r from psttetits at yarjtssjs disease; stages, cat? be 
citaracterisied for their expression of LYST or LYST-2 aisd/or a LYSI^-^If^ ^pmieuli^tv e5fpr«s^^^^ 
of LYST or LYST-2 and'ot a LYST^IP at the same time and in the same ceiis), or LYST-2, 

35 IJPl. 1 rP2. LIP"- 1 IP-L r \ - . ; i ir'. IJP^ LIP^ <;r r ]?!0 > otSiii exp'-es^-icn lite 
;';*rtngc!icv cfxhc In bna./atio: con-.;',K"^-"<- i.^^r ro^^err Scatiiorj! o. <'rti si.'s CiUj x- 
inA£5!r--iLat-J :o cTi?iire d<;f.ec'.!0.i • ■* nucic c ic;d- vv-rn tnc a!.-!r.,c o^cct rvi,.'vdnj-.s U the 
<;pecif!v; r»obes used, as described sitprn. Modftkatsons tu these a^etnodi. ->f.^u rcrfiodi. 
commoniy k«ow« in the ail can be used, 

1-3: 

ASSAYS FOR BIOLOGICAL ACTIVITY 

Otie erafaodinient of the invention provides a method for screening a derivative or analog 
ofl.YST 03- l.-YS7'-2 for bifslogica! achvuy comprising contacting said derivative or analog of 
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IS 

: \ S . >- ^ V? 5 2 van a proicm ^eitvt^."a ^n' tr..- i;ro)!p vO£5>ist:n^ o; 14 ] .oit-s 

imponin beia. Fltf-i. CRRal s>ros/en ^8 atropnin-i, nosb-^ H3F-u2. DGS~i, GBDRl. OPA 
coiitainsngproteixj. M4 prokin. LIPI. L1P2. LIP3. UP4. LIP5. LiF6. LIP7, LIPS, L!P9, or LIPIO 
aiid detectmg the fomiation of a complex isetw^en said derivative or analog LYST or L YST-2 
and said LYST-tP protein; wherein detecting farmarion of said compfcx indicates thai said 
derivaiive or analog of LYST or Ly$T-2 has bioiogical {e,g , bijiding) actiVft>. Additjunaily, 
anoiher embodimen? of the invemSon rdm$ lo a method for screening a denvati-i e or anaiog of a 
protein selected frojn the group consistitig of 14*3-3 protein, HSl protein, Hrs. SMK I . KBO?, 

MA?--- (^SQ, ^.asein kina^ise H ^>ets SU. calsnoduiin. troponsn L imporfx bcus, fitf-L ERJRaL 
iiTiOJcr ii8 at'ophuv 1 . nyrbut, FiBF-G2. DGS-K GBDRL IJPA contasntni: p'-^t'.cm, M-^ nrotetn, 
LfP.. 1 i IP\ LIP-:, l:P5, I |?o, I I? ' I/PK, 1 lP-> \.l>:ti ux bjoMgical act!vn> 
C05npns5rg (.orttacurr i.aid dm^af.se or,:r,iliij ^.ikI nfo^o^n vn^Ui LVSl o- : ^'^;T-2, and 
dete<,55ni; Uk- foimatLor, t^t a cnmpkix b<'t%\con .vakl den's ati\e oronaioi? t^f ^aid ;^fc>teiji ,i'id LYST 
or whereirj detecting the formauon oi Siiid complex mdicaies that said denvative or 

analog of said pnjteift has bsological activity, 

METHODS OF MODULATING THE PROTJEIN ACTlVfTY 

The present invejition dso provides roe^ods of fnoda}ating tlie aaivitj^ of a protein that 
tm participate in a LYST;LYST~IP complex by adnjinistraiton of a binding partner of Uist 
protein, or denvative or aaaiog tboreof. LYST or tYST-2, and denvafdves and ansiogs thereof, 
can be assayed for the ability to modulate the activity or level of a LYST-IP by contacting a ceU. 
or administering to m animal, expressing a LYST-IP gene with a LYST or LYS"-"^ puMt'sii o: a 
nucleic add eacodiag a LYST or LYST-2 protem, or an antibody that in:mtuno^p<;c'ticai' > bndsi 
ths; LYST or LYST-2 protein, or a fira^iem o- Jerr , ' <- < <! s . s tibody containing the binding 
domain thereof, and me,^unn|r a change tn L> S F-!^' --^t s ,\-uii>, wherein i cha,nge v\ 
LYS r-IP ;e%eL«; ,-ir acrn'in !ndic;:Te^ that LYi> F 1\ ST? ^--Ji mocukifv, I \ ^ ^ - !? V^^;? or 
,31." .v:;\ \hi;rn'jnv._H\ ^ L^'ST-IP can a,ssa\t:d tb; the: .unlit> to n3CUi.'alc -t^ if 

c'vo,' <,>t\i \ i or " 1 ^ X 2 proiem bv contacting a ccW. ot adniinisienng lo m anjmJ 
:>xp;cssttig a L\'S I or L\ ST-i gene wuh a LYST-IP, oi a nmcitric acid encoding a LYS I -JP, or 
an aniibody that immunospeciticaliy binds to a LYST-IF. or a fragment or derivative of said 
antibody containing ihe binding domain thereof whereiti a change in LYST or LY,ST-2 kvds or 
activity mdicatss* that tne LYST-IP can modulate LYST or LYST-2 ieveis or actt\jf> 
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The I ^ ST n -M IP . >'mr<lex, or LYST-2, LlPl. IJP:. IIP?. i.IF5. LIPZ 
? ir'B. ti?^K or LiPlO proiejR, or dciivati\e, ajialog. or fragment thereof, cars sho be screened for 
activiiy iis xnoduiaimg t / e , ij^reasiftg or 4sci^asmg) the actnity of LYST and the LYST binding 
pansjm t/.t>.. the LYST-lPa invoived is particuiar LYST;I. YST-fP complexes). Specific 
5 LYST;! YST-I P complexes «iay be assotiaied w«h specific diseases or tissue types, Tlie 
relevance of ditlerent LYST-IP pro?«iGS m specific diseases or disorders are set forth m the 
backgroand seetiort. 

ASSAM'S FOR TREATMENT OF ATOPIC DISORDERS 

i» r protein h^is been ;inrhca:e<.: in atopsc d^sotdc;;. (.see i-c^pni). mckiding asiiuna and 

j!k-!5V>:' iii^casci, Accordingh, LYST L'^'ST-IP ooic^piexcs. ariC denvatsve^, anaiog.'i. and 
i-;ac;T^L-:i.s :fKTe..<K nucitJic ^cidi encodinj; tnc i f ectx>, .sr.fi-LVS IM.YST-IP anybodies and 
anttsesiw s>uc;cjc acid^. and other tiiodsilator^ or the I YS f I y'<T4T' ot>mplex. ca-n be tssted for 
activity in treaung or p!v%et'.tu!g atopic distordcrs m hi vuro asni vr,-o assas-s. 
^ 5 In one embodiment a Thsrapeatic of the mventton eaa be assayed for activity in ti eatiag 

or pi«venting atopic disorders by coatactiag cttftttred cells that exhibit an indicator of an atopic 
reaction, ift vitro with Therapeatic, aad compatiug the level of indicator in tbe ceUs conisoted: 
with the TbsFapeutic with said level of Sis indicator in cells not so contacted, wherein a lower 
ifevel in said contacted ceils mdit^tcs t3hat the Thempeutic has aciivitj^ in treating or preventing 

M atopic disorders. Cell ntodeis cafj be used for such assays iudude, but are not lisiiied to a 
taodel of EBV-B celis for senmi-IgE-fecilitated allergen presentation in atopic disease (vais der 
Heljderi «r a!.. 1993, J, Mmttmi. n(tW~'^65Q% w vitro ceii culture model for aJiergic riiiniiis; 
of human nasai epithelial cell mcirrbrane ? Varsajto et gL, 1996, Isryngoscope 106 'i9'-f'6Q4) 
In another embodiment, a Tiieiapeutjc of the invention can be as.^ved tb- :ictivn\ sn 

I'S t3teatiagorpreve«t!Rsi'-iK)^3cd'se'i>e K a<--^ ■ ^vnn.- sssn srsrapsuMC ro a t«i arurid; cNLiiihujng 
an atopic rest-jion or ^\iHch ic.-; d-.-.sr.d. ^o^-s -so: cxi^-Dir an atopic teaciion and i? ii5t>^eqii.^m!y 
chai:iL'!i.gi-,! v> ail dn -v^crt liiat c;!cu<i ?ji iiopic ft-acijon; and tneasuring the change in the atopic 
'^:iv:tjot; ditct -.".o acmimsiravoa. said Therap«;mic, wherein a reduction in saidawpK resciion 
(. 5 >t rr -^ t'.it'or or s.2id atopic reaeUon indicates that the Tberapemic has activitj< in treating or 

' ( > preveotmg an atDpte disease. 

A number of animal models of atopic disorders are knov^u in the art. ThesJe models 
accurately mimic natural human atopic diseases. Exasnpies of specific models jndude. but are 
not Uniited to. a mouse model of atopic asthma where 31^ t£-lt5 tericulsiti*4 inlMbits 1 gE production 



sussirrtrrE sheet (rule 2&) 



VV0 99JSn4i 



; Z!5oi! /x/ , ! 907, J Asrhma 34: 1 95-201 ); :i prirryite model of aslhu^a ussnt; snii-aliergy/anti- 
astmna drugs (TursieT et al . 1996. /iei. 45; 239-245); a jnouse model of ailergen- 

induced airway inflammatiiSn md epitheii^ changes fBly& et aL 1996. Am. J Respir. C«/<' Ma''. 
BioL N; 425-438); model of experimental allergic rhimtk using Japanese cedar pollen in guinea 
S pigs {Kabe et aL . 1 997, Jprt. J, PharmacaL 1997 7S: 243-25 i )j nimeUitic anhydride-sensitive 
mouse as an animal model fortinkaria{La«erniae/i?/., 19^7^ J, AppL Toxisoi. 17: 357-360); 
guinea pig ear as a model for testing non-immunoiogic contact iirticants (Ng, 1988, Ann. Aced. 
Med Sift^upore H- 563-568), a ostch ies.i r.,Mct!on to study the pathogenesis of atopic dermatitis 
fBrjijuzeel ei aL, 1 993, Clin. Exp Allcrzy 2.S- 97- 1 09); a nsunne model of systemic- and local 

ailetgic reaction {Meyer »./ ai , !^'96, r^nj^u^umcum 1996. :>J 4.^1-440). .^na a 'lusnnt. niousl of 
allei^ic coajuncdvUiS (Met^yo-Lioves ^/ l996,J>AikrgyQin. immumi 97: 1129*1140), 

ASSAYS FOR TREATMENT OF AUTOIMMUNE DISEA.SES 

1$ LYST and pardctiiaily the binding partner imogea 38 have been implicated in 

autoimmune disease. Accoifdingiy* LYST^iLVST-lP complexes, particulaa-ly LYST;Imogea 3S 
complexes, and derivatives, asaiogs, and fragments thereof^ nucleic acids encoding ^he LYST 
and Imogen 38 genes, anti-LYST'XYST-lP and particularly anri-LYST;lmogffn 38 antibodies 
and antisense nucjeic acids, and other modulators of the LYST;L VST-IP and particularly 

m LYST;imogen 38 compfex. activity, can be tested for activity in treating or preventing 
auioSmmiffie disease \u m vitro and in vivo <5ssays- 

ki one embodimen.5, a Therapeutic of the present invention can be 2s.s3yed for activiiv in 
treating or fs^ventiiig autoimmune disease by comacting cultured eeOs that exhibit an indicator 
of an autoimmune reaction, cs. , cheriiokine sccreuon, in vHro vnth the Hisiaoeutic, and 

25 comparing the level of said indicator ;n -he c^lls cosiiacted -sV5th the Therapeuiic with said level of 
s.aid indscaiorin cells noi so contacted, v.hsreia a kn<.er le%ci in saiw coniacicd ceiSa indicates thai 
the Therapeuiic has aciivity in treau'r.u or preventing amoimmunt,- disease. Cell models tha? cm 
'r:i u^ed lor such assay s inciude. but are not limited to, leukocyte aiKl oihcr syrjovial cells thai 
5scrcie chemoksnes inediatiiig inflaujmatiem {Kunkei ivi al.. 1996.,/. Leukoc. Bioi. .59: 6-12), 

16 cerebrospinal fluid cells lk?ni aijinia! models of multiple sclerosis ("Norga ei aL, 1995, fyjlamm. 
Ri^s. 4-i: 529-534), macippl^ges in experimemal autoimmunonesmtis. a model of Gujliain-Barre 
J^isease i B^sj sialyl W?. J MurotmmuKoi ~6 1 77- 1 84). expiessiou of CD4a CD40L m 
monocytes {l.aman etai , 1996. Cfii. Rev. Inmtmul. 16: 59-108), iymphocne cultures from Ipr 
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v-iAr sK. ^aia, ^r*>c Moi '<ut'C&tl Utol 16 !^~-kV}, vS-.d cast ifv-a th-vrocMe- i,i 

m ^Liictner enjbodiment. a rhers^euno oi the present inventioa can b« assayed for acmsty 
m treating or prtivenung autoimmune disease by admmiswriftg md Uterapeunc to a test aiiimai 
exhibiting an autotrnmane reacUoo i)r wiueh test mmtd does not exhibit an amoimmune reactjoa 
and is vubsequenUy challenged with sn s%mi that elicits a« autoinjtnane feactjon; and measurtng 
the change in Uie antoinnnxme Traction afier the adminSiStiaiion of said Therapeutic, ^^herem a 
reduction m said amoimtnune reactiott or a prevention ot scsid autoimmune reartum 'ndicatoi. (hat 
the Tiejxipi-iJtK iK-t'>-sot"v!t,v in '.Teatmg or prevent j . ; !i\^iJsoi.s, 

riatUiv-'Mvimj' c.-ijciinvanc* cji&east-'s (^Fkirme, ?"o>,<-c<<.' I!9 ^^^-j")) md ^xKlmc tniarsio; 
limited to v'xp<:rru^n',a! jliergic enccpbalomyehus for muHtpic i.ciefOMS ;Brabh j! ai . s ^97, J 
Immunol .'/P <^^J->Q7) tVK>gi<>^«^5n-ifiducedfiXf^meiital ?h>roidj{is, roukjpieorgan- 
localiyec auto-nraunc d{<;ease, e.g., thyroiditis and gastritis m BAtB/e nu/nu mice receivmg fat 
thymus graft: under thcit renal capsules {Taguchi mid Tskahasiii, 199t>, Jmmumlogy S9\ 13-1 9), 
vtros-induced autoimmsme diseases such as insuim-depesdeai diabetes tneilinis (Oldstone and 
von Herath. 19% AFMIS J 04: 6S9~97. Review), experimental autoimmune encephaiomyeistis 
(Encinas ei al , 19%, J Kewosci. Res. 4S: 655-669), experimental atitoimmiine labynnthitis 
(Oloddekg^ al . 19'?4. Clin, Exp. immumi 9?: 133-137), Freund's-adjuvant induced rheumatoid 
ardnias ^Zahiri ul , 1969, Can, Med Assoc. J, lOl: 259-278). mbred mouse strains that 
develop sy&temic lupus erythematosus, rheximatnid arthntis, gratt''Vs:-host dise^sse and djafaete.s 
<Humphre>'s-Beher, I9%,^«fv, Dm Rm. 73-75), axidauloimniane hepatitis ;V>^serm« 
Buschettfeide and Dienes, 1996, VirciuiWsArck 429\ i-H) 

ASSA\ b imi IRFA J MEN I OF Mr.VRODF CTNF R V I iON i>iSOR0FKS 

tVS » L^vl : ^d ti'e i.YS r and f VS't 2 biiidiDg p.i.r;ner:s. suci^ r ^' ^ 

Tr-^.;^r.^cr \sr.'!h!n f rr^DRi, H8F-(12. and DOS-I h.ivt; l>eei found sn br^m t (s.>; < i.> 
Seoi.rv. 2 5 5 i and > 8) ft is likely that the I Y<^T ifjteractanti L!P3 iroaz hoK-.ok^^) am* 
aorbio asfe also legated m brain tissae. Affected Sadivjdtu!? vvuh the Chediak-Hjg^^ht sYf)dro:ne 
ha-ve, amon% other ivmptoms, neurologic disorders such as periphexal neuropathv and acaxta In 
the case of Atrophsn-l, vxpi^ssion of a protein has feep, yonetically-iiiiked to neun.«des^enerativs; 
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'..'--.if ihj:u< n.^anr.u 'iJo i i r ^. s 'RPL A. Smith ajsea^e) 14-3-3 pwiK.ji h 
proscns both in AliheiiTK-r'i disease jmiroribriliary- taagics md in the cerebrospinal ftuid of 
rrc>.;i-{cidt-j.i'f.ob Js^ecii^e patjems. HBF-Gl is expressed in the neurons of the devdopjng 
islericepftaioj-j, md the DGS-l gene is involved in the DiQeorge syndrome. The hnmm hontoiog 
to rat norbin ts Hkeiy to be involved in netirsi pias?idt>'. The LYST:L YST-CP complexes 
(particularly the LYST;14-.V3. LYST;HSi protein, LYST:Atrophin-i, •LYST.'DCiS-l, 
LYST:LiiP3,LYST:norbin, LYST-2.:HBF.G2, LYST-2; 14-3-3. complexes!, derivatives, analogs 
md tragmeais thereof, nadek acids encoding the LYST and LYS7 -IP -cnc^. -nmA ^-ST:LVST- 
IP antibodies, and other modulators of LYST:LY$T-IP compies acts vit>', cio be tested for 
activii^ ;n treating or pt^neiuini: nctifcdc-iinerativs- disease ir. vifo ;md t>7 vivo asiavs, 

;n f^ne eKjbudimer.i. a rhe?apeutic of the jrtventton can hs assayed for sciivisy isi treating 
o; pre^cntsnj; natxrodeueiieraiivt.- dKea^e by comactmg cultured celLs that exhibit ar» indicator of s 
r.eurodej:enerasi\'e dis&i^st. such as overexpression of the P-A4 peptide, in vitro with the 
Thentpeuiic, und companng the ievd of said indicator in the eslU contacted xvith the Therapeutic 
with said level of said indicator in cells noi so contacted, wherem a Jo%\-er level m said contacted 
cells indicates that the Tho-apeutic has activity in treating or prevetitjjig nearodegenemtive 
disease. Specific exan^les of ceil culture models for neurodegenerative disease include, but are 
j3ot iimited to, cultured rat endothelial cells from affected and nonaffected isidividmls {^^anetro 
staL, \9W7,Methaai find. Exp. Um Pharmacol 19: 5*12X?I§ murine embtyonal careinomg 
cells (Hung et aL, 1992, Proc. Nitil Amd Set USA 89: 9439-9443), and dissociated cell cuitiass 
of chol ine?gi<; neurons from ?he nucieus basaiis of Meynert (Nidisajima et uL , 1985, Proc. Natl. 
Acad. Sci. i^SA, 82: 6325~6329>, 

In ssiofhcr erribod-nient, a Tnerapemic of the ii!vsnti<*n can he ,5S!;ased for activity m 
treating or presentiiiy ncur<.<dci;fncrdt!^c ds^oasc b> sdniinistcnnp the fherap^utjc lo a test 
animal thst exhibits ?ymptorr.^ a\ t n:cc. -c- u^ti^c disease, ^-.ich preniaa^re dexciopmer.t of 
cogniirvs deficienc!«;; in insni-gensc atur-Kiis cxprcrising jvAPP. or xh'H !s priidisposed lu ucveiop 
svjnptomri of & neurudegenerative £iii>ease; and measuring th^ change i;i said lijir^ptonis of tiie 
c;^'urodegi.-)enrjv« disease afik-r ucijniautratton of said Therapcutjc. vv herein a redaction in the 
vevor.iv 05 tlirM ymptoms f^f the neuroiJecctierative disease or preventiot? of thesymptontsof the 
neurodegenerative disease, ir.dicaics ihar die Therapeutic has activity in treating tsr preventing 
neorodegeRcrative dise3,se. Siicit a test animal cm be any one of a nunjber of animal tjiodds 
known in the art for neurodegenerstive disease. These models, including those for Alzljeimer's 
Disea,se and mental retardauon of trisom> 2 i . which accurately snitnic the natural human 
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cs Oi SDecjftc mudus, mdude but^aenm iimued to, tfat? pamal tnsom} 16 mouse 
aiOitzin^i e! at im. Proc NatL AmJ Sa. L\<;A 93: bibiemi nucleus basalb 

5 niagnoct;ilul4ns-ks5oned rats tPopovjc si . 1996, hi J Ncurosci 66. 2S 1 -29^\ the ue&i ku 
(Muif. }99^ Pharmacol Biachm. Behuv S6: 687-6961 the PDAPP transgenic mouse xnodel cf 
Al2i3e3mersdis«as«?(Johns£ii>Woodi'f«/.. 1997,jPwc NmL 4ciid. Sci USAP-^ 1550-15551 and 
ex|W!:iiin8stalaato3inmunedememia(Omije'?ff/. 1997, J MeumiTmnsm Stippi 49i 77~Ml 

m ASSAYS FOR TRf ATMENT OF U MORlC.f \ESiS 

pr,'k>£^ rS- 1 . .tfvven e.-.;)£c'->.Li.J :;:5ro p ^1 BMKf aiid cai^m Vsnase li SU) 

J ^\t.""< V - !H u ' Oi noi ecu j>ro!ueraaon una iheanu v\ Cvh-tr!.msforrnalir><i axid 

t,jino-u \<.n.,ri -ig!}, rriethod^s of Uie tnvcnncsn ate provkk'v3 for iLree,i r.g I YST LYST- 

15 IP tonipie\e'?> protcirs, end tra^nsnts, derivaUves md aaalog& of ths ibregotpg, for activity in 
altering ceii pi& jfeiattoti. cell (rjsisfonuafton and/or tumorigeaesis in vitro and m vtw 

The LYSTXYST-IP complexes or LYST-S, UP I, IW\ LWX UP4. UPS, UP6, y?7, 
LIPS, UP9. or LIPIO pmtdns, derivasives, fegraents, assd analogs tfeertof, can be assayed for 
aet5\ }ty ttj alter <i # , merease or decffjase) cell proliferation m cuiturad ceBs /« vitro using 

af EQEtbod^ which are well kmvm m the ait for meajtinng celi proliferation, Specjfic examples of 
culture models ifwlude. but are sot limited to, Jung caticer, pr\r«ar>' rai iung ,t!"i^or eeUp 
(Swafforde/ii/,, \9^iaM Cell Mial, 17 1366-1374> and large-cell us^ditT;;rerT£at?c c<*-.cer 
ceil lines ^Mabry tf al ,1991, Cancer Cetk, S: 53-581 colorec^ ceil linej. :o lo.op cj^xer i Hark 
and Gazda?, I9%,J Cell Biochem }^uppl HI l-^t >, multiple establisneJ : ijjx^ for breaM 

30 lines { R.ibciro u oi r <j9'7, J Radia: Bto! ""11 '2i)\ ort^i ,;i;ntsres of traiisitiondl ctli 

carcinomas (Sooth ci at , 1 997, lab Invest 843-857). and rat progt?ss!oa models (Vet e/ , 
1997, h.ocmm Bwphv%Acia 1 m 39-441 and estafahsheJ cell m for leukemia? and 
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ivmphofnas (Drexler, !994. Leut Res 9 {9-927. Tohv-artsa, S997. /«?. J. Hemat&L 6S: 309- 

317), 

For example, btrt not by way ofMinitation. ceU proriferation be assayed by m^asuriag 
li-thymidine incorporaiion. by direct ceil count, by detisctmg changes in transcripriomJ activity 
$■ of kmmi genes, such as proto-omrogenes (e.g. , c-fos axid c-myc), fey daecting changes In ceii 
cycle markers, eic. Accordingly, one ismbodjinm of the present mvention provides a £ne^hod of 
screening LYST:LYST«ip complexes, or an individual LYST-2, LlPi. L!P2. LI??. L1P4. IJP.l 
LIPS. LJP7. LIPS. L!?9. or LiPlO protem, md fragments, derivativ-^-. und anaii>gs thcf^.-.f, for 
activity inaitenng [i.e., mctcasmii or decreasing) proliferation of ceil-, ir, vnrc. compri.sin5> 

W matacaugths cells witha i,Y.ST:LYST-IP complex, or an ifsdividual I YS'r-2 ur novsl I iP 

protein, or a der-vativc, ;ijjasoy. or irnsr-cnt theseoi. iTivasu-iig ihc protniuMtiun ofcells ihM h>ive 
been 30 contacted, srsii cofnoaring ^aid pToliferaiinn vAih ihe prciiferatiosi of cells noi so 
contacted, whcre-n a ciuu-ge sn the !c\'e5 of proliferation in ssxd contacted cells indicates that the 
complex or proicLts of the inveadon has activitjf m aiter ceU proliferation, 

!3 The LYST:LYST4P complexes, or LYST-2, UP! , LtP2, OP3, L!P4, LfP5, LIP6, UF7, 

LIPS, LiP9, or LIPl 0 proietn, derivative, ftagment or analog thereof, cm idso be screened for 
activity in inducmg or inhibiting cell transfomiation <or progression to malignant phenotype) in 
vitro. The complexes and proteins of the tnvemion can be screened by coiiiacdng either: (1) ceils 
with a normal ph«notype (for assaying for c&ii transformation) or (ii) a tratsformed cell 

26 phenotype (for assaying for indiibition of cell transformationK with the complex or protein of the 
invention, and exaotining such ceils for acquisition or loss of characteristics associated with a 
transfom-ied ph&ootype (/.f a set of /s viuo cltaracterisiics jissociated with tLiiDorigenic ability 
ir, vhoh snckidiag, but not limited to, coioriv for:r;auoii in soft agar. :t more txsu.njeu cell 
morphology, looser substratum anackmeiit, i05,-5 ofcontac: inhibition, lo^i. of '.incis<..-rai;t^ 
3,? dependerice, release of proteoses sudx as piaj;minoge;^ ac:svator. increaseii sugar traiisr jn, 

decreased sensm requireineot. expre.ssion of' fetal an?iaens. disappearatice of tiie 250 kD surface 
proteirs. etc (see Lu^ia etnL, 197S, GENaWkl, VIROLOGY. 3d Ed.. JohtJ Wiley & Sons. New York, 
pp, 4.'56-4461 

Vhc L VST .1 VS f-iP complexes, or a LYST-2- LIPl, UP2. Li?3. LIP4, LIP5. LrP6, 
m LIF7, LIPS. L1P9. ur L1P1 0 protein, derivative, fi-agmettt. or analog ifaer«of, can also be screened 
for activity to promote or inhibit tumor fonnation in vivo in a non-human test animal A vast 
number of animal models of hyperproliferative disorders, including turaongenesis and nsetastadc 
spread, are known in tbe an L-see Tabic 317-1. Chapter 31 ?, "Principals of Neoplasia." in 
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HsH, N^vv York, p. J834. iisd Lovqoy ^a?/.. !99?.jf. PathoL iHi: KK)-!35). Sf)«dfic 85{amp{es 
inciude for lung cane*??-, trai^piantation <?f tumor nodules inio rats (Warsg al . j 997, 
Thome. Surg. 64'. 216-23 9) or estabiisliraent of lung cancer metastases m SCID mice depleted of 
S NK «elis ( Yono and Sone. 1997, C?a« Tf? K&guku R}>oha 24: 489-494); for colon cancer, colon 
cancer transpiantation of human colon cancer celis iato nude mic« (Gutjrsan and Fidkr, 199S. 
fVaridJ. Surg. 19: 226*234), the cotion top tamarin modd of hunian ulcerative colitis (Warren, 
5996, AlmenL FharmacoL Then 10 Supp 12: 45-47) and motJse niod<;ls v.ifh muMions of the 
Sdenomalo-us pviKfoxi? tujisor ;:uppr^'ris<.-!- 1 PoSjjkis, 1997, Bmchim Blophys. Ami 1332: F127- 
iO V ]4?); far btMs^ ;-;u?>.j;e;.'c vi rr.r^j; iDsnkon srid Muller, 19%, Cancer 

rrear Res .■ At^iunJajsu- : < ; . />Vw,'.: < Re., /mv,'. H^f^ Hi) and 

2U}; ibr prosme cancer, chemica;i> -!iklLiCca 3,JKi transgsMuc toJcat jnoiieh;, and hu'TsSB xenograft 
models f Royai ft aL, 1996, Sumin. Op.ca! 23: 55-40): for genuourmar>' cancers. Induced bladder 

1 S neoplasm in rats asid mice (Oyasu, 1 995, foo^ Chm. ToxUxti J3: 747 -755) and xenograSs of 
immm ttaawstioaai cell carcinomas mm nude rats (Jsrrett et a!.^ 1995, J. Bn^owoL 9: 1-7); and 
for hematopoietic cancers, transpianted allogeneic marrow in animus (Appelbaum, 1997, 
Leukemia II (Suppl. 4): SI 5- SI 7), Farther, general anlmai models applicable to many types of 
csjiccr have been dsscnbed, including, but not r«stijcted to, pSS-deOcient mouse model 

20 (Donehowen 1996, Semin. Cancer BiU 7; 369-278), tise Min mouse (Shoemaker et at. , 1997, 
Biochem. Siaphys Ada, 1332; F25-F48), atjd Immune responses to tumors in rat (Frey, 1997, 
Mst.hods. 12: 1/3-188). 

For example, the coir.plcxtrs and proteins of the present invcmios^ can bt,* admsnssseredto 
fion*human lest ajsimais (prctcrabiv te<>? animais predisposed to dtn t;iop a lypc oA tu:x-or) and Che 

25 non-human test aasmal r.Mb;;equCia;N .-x^ir'v^T t'i lor c:-; -acreaiisd incidence of tumor lontiatton in 
comparison with controls not .;dmni!i,-ercd the cc'napiex or protein ct the nnx-tuoji 
AUernativeK'. she cyajpiexes luid nroiein,^ of the present isi^enrinn ran be adinniutcred to sion- 
huoi.in if,'s: ariitoais having tumors g.. aniotaLs in which tmnors have been mdijeso by 
iotrodi-ctson oi~niaiu;n:ini, oeoplastjo. or trsnsfooned ceils, or by sdmintsiraLSion r>t a carcinog^'?!) 

M.> arid subsequently cxannniog the tumors in the test animab for tumor regression ia compafistnj to 
eoniiols rsot administered tl^e complex a protein of dje present invemion. 
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ASS W S I OR I RL \ iMFA'l Of PK'MENTATiON DISORI>FR<^ 

L\S1 praiesn iias fteen mipijcated m pjgmemmjon disordeis {see supra\^ includsng 
oculocuianeoui. albmnnj md hjpoptgmeniatioa. Accordrngh, LYST LYST-I? compiexej.. snc 
derivatives, aijaiofei, di-A fragments iheteof, nuciejc acids encodiag the LYSF or LyST-2 gsnes, 
S aiMj-LYST i YST-IP aatsbodies or nucieic adds, and other modulator? of the L\ STl YS f-lF 
complex, can be tesred tor activity m treating or preveatjag psgmematsoa disorders is <« vara 
md m WW assay s . 

In one embodjmem* a Thempeutic of the mvemtoft «aa bis assaj-ed for acti% hy la treatmg 
"iT pr(?\ emmg pigm«;niauon dssoidm by cotitactmg cultured cells th.it exhibit an mdjcator of? 

^tfilj so uonrac ttj \'.!ih sakl !e\ex ot the 'PxdKator T. vtL nv.'s<.^) ic c-o <.Nh^i<, i> (U!-t>e\!.» 

pig;ii-'C!ri')o^! Ji vWici-^ 5. J. jr.xiels thatc-w he i<;cc *br saJ' a s siiclade hu >ire nol i nued 
t"», m issro s V Ju-- AUij ^uitu>^jd Mtihgo lidatiocv and kc^fattnocntei. iBss^cv e'a^ l^'^?'* 

IS 3r J Dermatol ii*^' 890-897) Jmes of 5nimon8i,^evsielyhypopigmvmedmci<«iac%-tss and 
melaijoblasts front mice df ths null genotype p(cpVp(25H) <Svtdmkaya ei id , 1 / /nwy/ 
Dermatol JOS; :'0*34), and oi)ggmot>'pic cuttvare of human skm to study melaaocyie mtgratioa 
fLe Poole fifc^, l994./»/g»3««r Ct-lZ/ffi^ ^: 33-43). 

In another embodimeal, a therapeutic of invention can be assayed for actmty 

20 treating oj jwes entttig ptgmentatjon disease by administering said Therapeutic to a test animai 
exhibrtmg a pjgmeaianon reaction or which test atJimal does not exhibit a pigmentation -^..ctio-i 
mi6 5s siibsi&qiiS'ndy chalieaged \M'di aa agent that ehcits. a pigmentation reaction, Jcaa me^iaunng 
the chan^ m the pigmentation leacijoa after the admini^ lauor >r ba-u Therapeuttc, wherem a 
red«cuon tn wid psgirentafon reaction or a prevention ot s-'fd -5 gmentation reaction judicateg 

rriv.)!,''"! j.cji tc. .'v n« '"^ mar n „ r^i'O-bo ~! n ^ xxm ■>V5j oi ' ix\ ^^ iiii lid 
''ciu^Jv. bai^siv J iHn.lid vi; smvUi hoc ^SL)cbik.k<; It jiatueveiop d spO'n<ii3«.ouN j i o iinu'"^' 
'os^ nneiarr i^tesr^it JfoHrortJ the feather (F iticl 1997 ici I'mmunoi fff ^i>.f o'\ >, '^^ 
,><3 ^3:?- ^4^) and KiCusepa'eeaj (ep) mutation (Gardner t;«? FriK Sc I' i> -i 'i' 
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Ah^ \\ FOR TRF M iW PI ATFLLF OYSFCNCTION 

I \ praxsin ri4s H^n 'mriscaicd m platelet dy&fui'ction t&ee supm) A^ccordrngly 
L YST I YST-I? aj;Tftpiexe^, and dematsves. analogs, awd fiagmetits thereor, nuckio scids 
cncedmg The LYST genes. smU'iyS T LYST-I? antihodjes or^udetc acids, and other 
■TiQdulstors of the LYST LYS T-IP. can bs tested for activity m trcatmg or preventing f Jatelet 
d) sftmcxion in m vitro and m v/vo assays 

In one embodiment a Therspeuttc of fee im-ention can be assayed For acn\ 't\ in -.reating 
or pmeming platekt dysfynction by coniactsng cultured ceUs. m \ iro t-n ^ •^r i idiv.aToi o'^ 
^nlitek; reaction with the Thctspetit}*, uid comp^mng tiie o\ei oHnJ.c.Uv-^- h^veiJ^^-iO 

n J .OE' ^ V v^odimcri i r-^ erapeutic of the mvention caa be assayed for activity m 
treaun,' . p.t \ e.nno pia\ ki dviluitctjon by admimstenog SSid Tberape«iic to a test ammsi 
ejknbitmg a plateiet rLAction or which test animai does not exbifett b. piateiet reaction and ts 
subsequently chaUenged with an agent ^at elicits a platelet reaction; and measimng the change 
m the platelet reaction after the admmntratton of said Tbetapeatic. vvheresn a reduction in said 
ptgmeotation reaction or a pre\^nt!on of sajd platelet resetbn indicates that the Thet&peuuc ha$ 
activity is tieeaung or preventing an platelet dysftmetiojt, 

4 tsumber of gnimal modei? of platelet dysfimctton ate knov^Tt m the art These models 
accurately mmio natural human platelet dysiunctioo. Examples of ipecitle models -nclude, but 
<ae not hsnited tOv a skin bleedmg time test tn a rat model (MacD>i'iald .'t a ' \**54, fnronm Res 
'0. 335-'S40), correlation bet\%v'er uket. --f .ime and antsthfuiiihut "v.**, . oi pLnelet Mippressjve 
agents m tax experunenlal model (.Siiefajro, ct al , 19^4. K^k Commui c ncm Fathoi 
rhixrmacal HS: i5?-l63)x and others 

ASSA\ ^ hOR TREATMENT OF VlRAt iNFECtJONS 

Y'''^T 'nteractant Imponm beu st)b«nit protein is strongly im^shca'e:! u) \ sra! 
.citK ii...\\.j>,m% includu-!k> that torth.. --UDS vnus.. HIV-l Theftucxi .ociis^.^'u-^t^ signal 
ol ir.c ri:V- Rt'v protem mediates s.peciftc binding to huitaan Importtn-beta. An enomjoiia 
number or human diseases, result from virulent and opportunistic vira} ;nfection tsee Belshe (Ed ) 
!QS4 TeuXTSOOK ot HtiM^N- VsRC^ocs , PSG Publishing, Littleion MA) Diseases of a wide 
arTa^ of tis^fues. sncltidmg the resj>i'^tor% trac\ the CNS. skm the pe-iitout tnctrs tr4Ct, eves, earv 
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tiie JDimune -u-iu ;i.r gastror ic^ura. ri^,* tne nm&ciiio^k^kncU syvjem. affect a \ast nujnber 
of humans of aii ayej. (si-c Tabic In: Wyngamien .md Smitk 1988, Cccft TEXTBOOK OF 
Medjonr, ]gth Ed., W,B. Saunders Co., Philadelphia, ppJ750-i753). Accordmgiy. 
LYST;tYST-IP complexes, particularly the LYST;importm beta compiex. and derivatives, 
analogs, and frapnents thereof, nucleic acids coacaining the LYST or LYST-IP gens, m 
pmicular the importin beta gene; a»tKLYST:LYST-IP antibodies or nucleic acids, in particuia? 
ajiti-LYST:Imponiii beta antibodies or jaudeic adds, and other modulators of the LYST.LYST- 
I? complex activity, can be tested for activity m treeing or prevemieg viral diseases in in vitro 
and J« v/«(} assays 

bxOSie embodiment, o f she j ,-~:nuoA v,an ,-5->sa\ct. :V av.tnn^. tiiicaan^ 

le-vei, 0: s<i5d r-i!v,itor m the cells contacted ttith the Therapeutic v/ith said ievsl oi -aid indicator 
iR ceUs rot so ootn,u ts.'d, \\ fterem a lower level ia said contacted cells indicates that the 
Tberapeuttc has activity in treating or jareventing vsral disease. CeJi models that am h& used fi?r 
such assays irselude, but are not liiaited to, viral infection of T Ijmphocytes (Sdtn ei aU 19%. /, 

^^f^ ^S^' 2489'2499); hepaslijs B infection of dedifferentiated hepatoma cells (Raney el 
aLi997,J. VifQi Ti: 10584071); viraiirtfsKtion of ct^tod salivary giand epithelial celh 
(Ci^fe «¥/., \994,Aiitmmmmity 18: 7-14); synehronotis IllV-t isfecaon of CD4+ lymphocytic 
cell lines (Wainberg i-/ a/„ 1^97, Virtti&g^ 2SSi 364-373): viml infection of r<?spiyator>- epithelial 
celLs (Stark ei J \ 996. Humm Gem Th^r. 1 669-1 68 1 ); and amphotrophic retroviral infection 
ofNlH-3r3celb{\iorgani^ra/.. 19«5,,/ rtroi 6W-7000). 

In another einboduiict. a 'ni?;apeutK' of th<? snverjtKf^ cdn he as«ayc-d t 4c,j\ it\ ir 
treatmg or pwveiijini; mt-iI disease b\ pj-i--\it.*r:rg sasd Therapeutic ti^ a tos? niiruJ h<.nin) 
'i\Tcptomi> of a %3ral mitcron, such ai> c ira^ter-s-i'c ^e'^rirators mp;orrs dj 'r>u ' ■'.■^a-. - 
x!r-Jrt-i)ui.Kc;v. sMdct lest ^u^jx.^i Jues exhibn a vrs^ rt-acuon ,«bs Mjbstuaesisi^ 

ctuijlcriged wjih dn usv^ut that eb,;us aj5 Mral reaction, and Pteasu- ixig the chaiif,c ip ihc vif.1l 
a'<K'ai>;i <jfter -,v,: adm^n5^lra^lon of , said Therapeotjv, whi-reisi a redocuon tn said virat reactjon or 
a 3:'re\'t;nik->r 0: ^cij \ irai reaction indicates that the Therapeutic ha*5 activity m treatiac or 
prsseniuig v^rai disease. Animal models that caxi be used for such assays include, but are not 
limited to, respitaiory viral infections in guinea pigs (liudlacz and Kiiippenberg. 1995, htfiamtn 
^*.\t, 44: 105-1 SO}, influenza virus infection of n«ce iDobb.i e/ at . 1996, J Immumi. IS?: 1870- 
I S77), respirator, ncinai vinis infection m lomos < Masot ei . 1 996. Ztintralkl J i^itinr.armed 
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me£k>ic t>^i,;ct:on m i^aassters (Fukuda « u-/ ! 994. . <aa Oioiary >igol SuppI (Uocih ^ 4 llU 
116). Wv;ep.^diomyocardk}sirtfectioaofiTiice(Hjrasawa*f/<?^„ H^^^ Viroi 4^24-401:), 
a«ucviomegaSo%mjsmfectionofmice {Orange and Biroa 1996,/ /*kw«<?/ 11384142^ 

SCREEXINC FOR ANTAGONISTS km AGONISTS OF J A'ST:! ^'S I !P 
COMPLEXES, LYST.2, UPl, LIP4, L1P5, IJPfe, LIP7, LIPS, i ipy, OR 

LIPIQFROIMS 

LYSl 1 VST i? v.x^iplexes. o> fndjviJiui t YST-2 cr m\t. .A? proie - . ^ni 
liv-nv nut , rjojrt:,-{j .jnJ apfJot'<; 'herfOi, as v\eJ' as nuc.O'c ocja^ eucodji ^ . S " I VST'2, 
LYbl-iP^ 1 ]P: L [P\ I T4, LIPx J lJ><x \ J>?. LIPS. J 1P9, or UYMk as xvcll &s 

Jem aiaci i^-aLmen"^ anc .xn.j]og& tnereot. can be used Co i<cree« for compounds, that bind to said 
nuckic £.<.Ki prntc-uiN or denvati-vijs, and siius. have potential uses as agomsts or anta^nisis of 
LYSI.L S i -IP complexes, or as stuagtoists or agonists of an individual LYST-2 or noveS LIP 
prottm tanction. TTie present im-emjon thusj provides assays to detect molecuies that specificdiy 
bind to LYST.LYST4P compJexes, and LYST, LYST-Z. LYST~IP. nucleic acjds. proteins or 
dmvatiws;^ 

For exampie, recombinant ceils expresswg both LYST or LYST-2 and/ot L YS T»IP 
nuc?eie acidis, or expressing individual I YST-: or novel LIP nucleic acids, can be used to 
recoinbjnantiy produce ibs complexes or prsieins used m these assays to screen for moleciiks 
tha: ■oixic x rtcrfm* with t YST.l YST-IP compiexes, or feat interfere wth an mdividuai LYST- 
2 or nosoi LP ftinctjon In prererred embodiments, jv-ptide cujaiog*. thst hav-^. sunenor ^rabii.t.es 
yet reiam the do its to loni I VST L'^ SI torsplexv x i«? f n ^ U.- L '^'--T ^ '-F 

modified K- rr^s^s ai,t to fOJeoK do^rad^' . i n jhc ouidmj; Hiit)^.-^ ..r -r^ ■>t?vit <o 
oMda;u^'de^-.J„r-^p5?R u'td X) screen modUnv^ ^^.h r*-a'e,<. ^ , molecu.^^ gcn.^ra.edo> 
viJD«n\i; <)!< .ur.T- prowo.yiic cL-avag*; sites. i,iich the yse of coenucdllv dcnvatized 

&mm{- l.k3^ p-i 'eo >t <. s.xept.blc sites, and repkcaneatofamino add residues subject to 
oxuiaiitiii, i.ii.. .^ieitHOiiine and cysretne, 

^ ^Mv. uk's (t ^ putative Stndji'g laartrert, oi a LYST I YST4P compkv or of an 
'xo}\ .auu. i ^ S r'2 or novel LIP protem) arc contacted with the LYST.LYS MP complex or with 
iU} indj\Miial I or novel U? protean, or rhigment thereof, uoder condujons csi^ducive to 
hmdmg. and tnesi rjiolecuies that specifieaUv bmo to a LYS f t YSf-IP comphv or to an 
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itKijMdtiai LYb I-::]! Of o<>\ el I iP proteia, ore jdeotified, Simuar rueihods can b« used Jc screw 
for molecules that bmd lo f \ S F ot LYSI -2 and/or I YST-IP tsuckie acidf or denvauves. 

A particular asnect of the invention reialefe lo Tdenrtfvjng molecules thai jrdiibit or 
promote fortnati<m or dis^o5utjon or degradation of a tYST LYbT-lP complex, e ^ , usmg the 
$ method described tor bt reetuag mfobi lors tjsiag the modified ve<*9t two b> bnd assay desonbed 

in one embodjjnent of the present mvetsuon a mokctJie tnat ntodu^atc} :fc^iv^^ of ' YS*^ 
o- i YS^ : or I VS: -1- ? complex cJ T YSl ur LYSI ? a^d si ^ p^^'t-' " T.^J *- 

IQ p'oti m ^uiu incrfbi ! iHi, i 't y ■ss'^'i ^ i \' M i f LYST or 1 \ -vl-J ^i<l baia 

P'otein vvrcrei.. d'-! inert. Jv^re )'U iv i . i t ^< r^p (.\ ihdt iorm<=; 'o the 

amouju tl zX *onrss m ^e tii::seri.^ k.1 ihe tdiidtd s^.o'tx'uies mdiealeji that tV mo ecu 
modulate z.c:u\ !tv (v L\ SI or LYS 1 -2 ur i>aid protem or said complex of L VSl ot L YS i -2 
asa saJ protesrs ] ^ pieterrea emfepdsmenta, modulators identified by admmsiimng a 

15 candidate luoiecuie to a tratisgemc non-htan^ ammal expre^mg both LYST or LyST-2 aad a 
L YST-rP ftom promoters that are mt the natjve LYST or I YST-2 tlie iiattve LYST-iP 
oromotcrs, more preier^bly wber)? the e8«di<fet<j moleeule « also recombmatitly expressed m the 
irajjsgenivj nori'-htiman assniai Alternatively, the method m idcntilymg such modulators C:m be 
tamed out m Vif^-o, pteferaHv with punfied LYS F or I Y8T-2, purified L YST-IP. and a ptstiScd 

20 caisdidate mdeeisie- 

Metnod > mi C(!jj be «i?ed lo carry out the foregoing are cammoniy kr owt m tr e srt 
f\^cnts tc screencti ^'ui V mntded as nixture'- ofa imnted iiimber ol specjticd i,oa-i^->oiinis. 

21 ^ct^itt or moaul^R ^'i !>iGi% '•t iPacnvitXr 

''"'<\ A-^N oi cxirtirti t \^ ^ ^ j iriUi"' x ot t,oriO(naii>r!cO Den nic tK>n 

peptide ' OT'Hsi'i CP \ be '-..tee'^eu to\ moleciiies tl -^t ^rcv. It-'ii^ Had. T > <3 L^S'" „^ ;.T 
toirrx, >. an mai v 'auai I \ 1 -2 or io^-d J iP protein Mphv " f braaes» U'e kiiou n m J.c art 
m iiied, «: ^ < eiic;micalh $vnthesi?ed libraries, recomfa^iiaai hbranes ie g phage di^piaj 
50 bi^ifieN), and >« transiation-based hbraries 

Examples oi chemioaUv >,} nthesszed Ubranes are described in F odor ef ai , 1991 Science 
:'5I 767-773, Koughten - <)^l,Xatitre S>4 Jisne^ul ] 99 LA'ttf w/eiif 82-84 

MeQya>.k». W4. Bio^7^c^inoi'}i(} /J 70«-?10, OaUop ^/ '994 J Afedictmi Lhcmai-y 
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3~(9}- 1233-5251: Ohlmeyeref^/., 1993, /^roc ^ilAcad. Scl. USA 90: 1 0922 -i 0926: Erb^/ 
al . 1 994, Proc. Nasi Acad Sci USA 91: 1 14224 1426; Houghteft st ai . \ 992, Biofschmqms 13: 
412: Jayawjckremee/a/., 1994. Fmc. Niiti. .4ead. Sci. USA 9!: 16144658; Salmon « a/ , 1993, 
Prac. NsiL Acad ScL USA 90: 1 1 708-11 7 12* and Br?ss«ver ted Lemer, 1992, Proc, NaiL Acad 
5 Sci. USA 53S 1 -53B3. Examples of phage display libraries are dessxribed in Scoa and Smith 
1990. Science 249: 3S6-390; Devim etal, 1990, Science 249: 404-406; Christian, e>' al, 1992, J. 
Mol Biol. 227: 711-718; Lenstra, 1992, J, Imrmmt Metk IS2: 149-157; and Kay ef<2/,, 1993, 
Gem 128: 59-65. in vitro ifassiatba'based lifararies incltaie to ate aot Umiied to those 
described 'm Inteniauonal Patent Publication WO 91/05058; and Maitl^eakis et aL^ 1994, Proc, 

t& Nait Actid. Sci i SA 91: 9022-9026. Bv way of example of tjon-pepiide hbraries, n 

beii7.(xiia2epiiic hi'rarv (sec. i?.>T , Biinir; a/ , Froc. S'a:i. .-icad S. i. o'SA ^I: 4708-4712) 
can be adapied for iis«. peptosd hbr:rt;-;es i Simon et al. . i 992, Proc Aatl. Acad- Sci USA 89: 
9367-93?!) can aiso be ased. Ancnher exiiiupie of a hbiasy that can be u.\L\i, jn ^Nh-ch the amide 
fisnctionaiities ki psptxds^ have been petmethykted to generate a chemically tr<-ir!,s]bra3ed 

55 coinbiuaiorial library, is described by Ostresh 1994, ftw. Ndii Acud Sci. USA 91: 1 U 38- 
11142. 

Screening the libiaries can be accomplished by my of a variety of eommofUy known 
metiiods. See, She following refefeaces, which disctosc screerung of peptide libraries; 
fisrmhyetaL, 1989,^</v, Exp. Med. Biol ^Ji; 235-218; Scott ^J<2/., Science 2-f 9: 386- 

26 390; Fowikes et at , 1 992, SwTechniques IS: 432-427; aid«abu?g et ut. . 1 992. Froc Acad 
Sci. USA SO: 5393-5397; Yu et aL 1994. Ceil 76: 933*945; Sfeudt et al. 1988, Scisncs 241: 577. 
580-; BtJck c( aL. 1992. Nature S3 5: 564-566; Tuerk etal, 1992, Proc. Nnd Acdd Sci. USA 89: 
69SS-6992; EliinLnon 1992. AVjfm; .il5: S.50-852; U.S. Patent No. 3,096,815; U,S. Patem 
No. 5,223.4i;V; U.S. Paient No, 5,198,346; and Rebar et 1993, Sckficc> i«; 671-673. 

15 hi a pnecilic cnibodimen;. screening can bt carried ou\ by cuniacfing iiie iibnn' nienihers 

vvuh a L^-Sy l..Yb r-fP complex, or with a LYST-2. LlPl , LiP2, LJP3. L1F4, l.JT>r:, i. U\u LiP'K 
■..IPS. .LiP9. Dr LIPlO protein (orencodiiig nucleic acid auflecuie or derivuiiv;:) irumubihi-ed on a 
solid pha;j<;, and hars-esting those library' members titat bind to the protein ior nucleic acid or 
derivauve). Exampies of sissh screening methods, termed "panning" techniques, srs described by 

m way of exampie. ir, Panjiiey and Smith, 1 98S, G^ftre 73: 305-3 ! 8; Fowlkes et at . ] 992, 
Br(jlk-ftmfifi«« /.ii; 422-427; Intenmionai Paier.i PtiblicatJonNo. WO 94,''] 83 IS; and in 
references cued hereinabove. 
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.n ^ ^pvii. e r -v.il meni. rraamentti cnd'CM aaaiogv of I "i'S T w LYST-2 or a t VST-TP. 
esjpecii.ll> peptidoOTraetscs ore scr«ersed tor acm i;> Ci-'mpiCiun e or non-compeutive 
jiihibnors of L YST LYST-IP cefmp{e\ fomtaitoft. arid theret>5 inhibit LYSTXYST4P cortipkx 
aetmty In a prsjfeneu embodsment. moiecuies thai bind to d LVST-LYST-IP complex, or to an 
S mdivtduai I YST-2 .^r novel LIP protein, cao be screened for by using the modjtkd yeast two 
hybnd s-ystem described arid exemplified m Exanjples. mfra. 

In on$ embodime'UL agents that moduiatei (f e . irshibiL antagonize or agonize) 
LYSTXYST-IP complex activity can be screened for tissng a binding inh-SbitioA assay* xvlierein 
3^^cms cire screened for thext Ml\w to icshjbk formation of a LYST:LYST*IP complex under 
(0 ,hQiiS'i ib oi pn\ii<t^oiuA --rnrjuu aaAion\iu '■.> > > ^ T LYST-IP compieK fonnatson 
< cvui^ 11 th.; a'-i'^cni.e o' 'tic; a^sm '".^ i^'stea -v^x'srs il.a* 'itmcrc With the fomiation of 

e.immat.* ihc tcnnauor cl L\ ST L'i'S t -IP compkxtfs arc identtlicd as* inhibitors of complex 
fortnauon Ag^nts that enhance the fomiation of I YST:LYST»iP complexes are identified as 

1 1 agomsts of compter lornsaiion . 

Methods for scfeeaing may mvoive labelmg the tasmples ptoteiss wiih ladsoilgaads (e g , 
'■-'I or ^H), magnetic ligands \e.g., paramagnetic beads covalentiy attachesl to photobiotm 
acetatel, fluorescent bgands (e.g., fluorescein or rfaodamme) or enzyme iigands (s.g., iucifcrase 
or beta~gaiactosida$e>, Tht reactants that bind in solution can then be isolated tsy one of many 
technjques known in the an, jticiuding but not restricted 5o, co-iramunoprectpitation of the 
labeled mojetv <i5Uig sntise-ra against the ualsbeled binding partner (or a binding parmor labeled 
V, th s. dss*in^uislui3ie markei fjoin that used on the labekd Tioiety), jmmui-ioaftmi5> 
c'n oir ik yrapj-v u/e sxc.^'b^ov Jiior\iiQCVsXX)h\ and urddn'-d d^^rw y v,entnuit,d.;ioa Li -i 
pi!, foruv^ ^:>v)t.<mii;nv on-. oinJs»5g purtrier is a sm.. il fraani;?-^^ .'^r -^c"4 dcminictic irai no 

as '<;• u'iv'd -'^ fi<,o- ivi^sai' vvailiirk f ^i - ^ - , s _ ^ <;r>ecies is then unable to 

Mvt ioJv i.OTnr.ODA kno\>>-'i jr 5hc an are iKed lu iabel .'t ie^-^r oir c: he - e riirc-- st ttk 
[ \ ^ - s 5^ -ir co-ap3e\ Suju-'Die iaheUiy includes mt is nor imiXcd to fjtl'oia^t,- i.»g h\ 
rp.\-,. '5 > ; V f radii 'i3Lv\0ii .i ^".ii50 -us t- g , 11 leucine or "S'tntrtbionine radiuiahehng bj 
30 pai.i-£?aj3siauontd iodi'iation ^s-m ' 'i or ' I using ths chioramine I method. Sokon-Hunter 
reagents, etc . labeling wKh '""P using a imase and inorganic radiolabeled ohospborous. 'jioitn 
iabclsng wnh phutobiotjt'-^icmte cuid jstmLiinp <'>£poi.urt\ etc in cases w,here one of the members 
of the L YS.T L\ S f-lP complex is immobdued. e ^' . .15. tiesc nbsid mfra the free specie^ 1^ 
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ci'»-tUi^u!N{ uwe mdiK.er 1 iith thai ib-jtiatan of both moseiie^ cm be iuHoweJ fOMdc k»j x:\oix' 
accurate qiiaRt't^tion, and to disrjngui4.h the ibn»&uon of h«>s«oia«r!c from hetemmenc 
comple\es Methods that utilize accessory pmtesns that bmd lo one of tne moaifted snt<;ractan5s 
I to mpws e tlie ssnsiu\ uv of detecuou mcxvase the sitabsMty of the complex, etc are provided 
Typjcai bmding conditions are* for exdinolc bt;t no* In way of !smjlatton 1 1 ai> aqueoiisj 
salt solutjon of 1 0-250 mVt NaCl 5-50 mM T. -s-HC! pH "^-B. and 0 5^ o ' nton X 1 00 or other 
detergent Jhanmpro\*;s. the SDecificU) of iitteravisot, Meta. cp^uior jndft disa'cnt cat.ons 
(T'Av b>i added to ^tjiorox e binding and'or redui-c oroito \ = Rcac jot tc rpeia' rtis r^a^ r^^ngv 

io £j-ounu4 0 5 21 ' or P acciCe" Li\-> a-> ^-4 ipic o i s s • j j '> t.^ii- 1-^ 
ies-onc bii ions: ^'r t)Pi:;N :iu- fret, rrci t ^ ov. i'in5g equdibna-^i o^<.ur i'*5ni!,«Lir 
lYhi;i..\ Si. -IF complexes 't as«i<., i - - ^^a'ne ptotem bmding assays to detemuae 
o:?t.T^l btnd no co idit crs -or '(.pwaocible b»ndjng 

■'le pfiySicai ju.amaers of complex io<-n3atior i.An oe anaiy/ed t>% f^usint tat on oi 

W complex tormation using assay methods specific for the label used, b g , hqusd .scmtUiatton 

spectroscopy for nsdtoactjvity detection, enzyme activfty measurements far mrymt labehng, etc, 
Tha reaotjoft jessuiis are then anaiyssed miis^mg Scatchard analysis. Hdl analysis, md cairn 
methuds commonly kmvm in the art (see. g ^ , Proteins, Structures, \m Molxcul-^r 
PR!KCff>trs, 2sd Edition (19931 Creighion, Ed , W H Freeman and Company, New York) 

3t I n a second common approach to bmdmg assays, one of the bmding species is 

jmrrobih/eG on a finer m e nncrotJtcr p!ate well m a test tube^ to a ch^omaio^fanhN matnx et^. 
estiier cos H.\&mi\ v3> no i-Ci*v3jentiy t*Hntjn& cen be covtdemly jmrnobsiized uiuie mcihoa 
wcH knowft in the m, for exampie. ba? not hmued to the -TiethoJ ot Vuut i.'i i !-! < ' -'/o 
Proc h'ad Acad Sa t'SiSJ $n<^ ^S9 .^8^. t . i rJ.if:e mu^e-s t -u.e^ 

25 sabstrate sudi as CXBr H \i > ^' \ ^ < ^ o er^ -cd 

bindra'sce b's tbv," M>i- -^^ .Jt^. o ) <. h . i^rn -iuai-nmtnt ot protvin" to a i,«bstr3ie i. citiQii, o,.t m 
H'^r ii . . ? ^ art ii . t. q i '-^ o<e n to a charged surface, binding wkh specific anubtxltes 
brd!:;s ^a, ur ^ (.ung protein 

1,1 >i*>T^o<) mn!0i?i>5zs;ti I YSr )'r LYST !^ ujjtd 1,0 tor Nudu ' usu ^ 

30 raJjoac j\e*> -istivied L"^ S T-P sn ihc pitbcncc jmd absence of a eonttpound to be teptea i<>' as 
abiht\ to modulate LYST.L YST-IP ceiupio's fonnatton I hi. omdtng partners ere ail owed 10 
hmd unaer aquecus or p\yi(oiogn,a conduiksns {.e s; , the condnions mdsr v.hich Me onginai 
'tiieraction was detected > Con>.erA.eiy. ai^oiJer emt^pdimen'. i YSl li> n minobjii?ed ard 
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contacted \^nh ihe iabeled LYST or L\ST-2 prowm or denvati^e thereot unaer bmamg 
cofidmoos. 

As:,ays of agents liacSudiBg cdl extracts or library pools) for competitio:i tor binJift^ of 
one member of a LYSTXYST-IP complex {yr ilmvaiives ihereaf^ wjth the other rtictnber of the 
r LYvSTl YST-IP cotnpiex (kbelsd by asy means, e g . those means described suprat arc 
provided to screes for competitors of LYSIX YST-IP cotnplex formatiort 

In specsfic embodiments, blocking agents to itihii?k non-specific bmdmg of r<;agem$ let 
otre-E j>ancin compotients. or abeorptive losses of reagents to plastics, uinroobi' Ait or 'natnccs, 
vtc . are r.cluJeu the assa> mixture. Blocking agenl^ include, but are rot re^tnct^'d to, bovjxje 

ftsmiUHv x'^u-a'crxiXP'+i) ""riK'n \ nX) 1 ,veo!) J^O Twcen 80, etc ). lom*,. dcter^jents {<?,^ , 
SDS n)-> etc 5 po vcthveiie 4;i\c.i[ efc \ppTi 'pnate biocking agent concentratmiis are 
imiiZtit b( ',>,s I 'i'-T 1 YS14»curjpic\t.^{!isatjon 

\it?) oridsri^ n pc'-tcniica inboand, iateled ntotein tf* rer^io-veJ \\ilhtlK supernatant, 
is and tn£ jmuiot?}' izsd proieiw w)ih my bovEnd, iabekd protem is vvashed exteasiveij Th^ anioust 
of kbei bouasi i$ then qyaotitated vtsiii% standard metods known ui the art to detect the label. 

ASSAYS FOR PROTEINS-PROTEIN INTERACTIONS 

One aspeet of the fspeseni mventt&ii pfovides metiaods for assaying; a^dscriesnjsg 
2«) fragments, dematives and analogs of lYST or LVST-2 interacting proteins (for bindijig to a 
LYST or LYST-2 peptide). Denvati\es- ai^logs and fragments of LYST-!!**; tha, .rteract vvith 
LYST or LYST 2 can be jdenlitlcd by means ot a ><as.il-wo hjbnd ass^iY svsteT {Fie'ds and 
^ong, 1980. \.>!uri UO 245 2-0 J m- 1 S Paeni No ^^SiiJ"^* Because t c m^sracooi^i ,jxe 
scrcesiei i-v- n-, ^ i.csH tho 'rri^^iolccji <ij ptotcm intK-racuosjs. ustecvci m this i^s^em ocvur mider 
as : h\ s t tOL.<,a! i,< "difops tr 't <-'im! , ,he conditions m manamalian cells (Chien ei al . 199K /Vi?c 

Sdentifscatjon ot nTencmj psotetns by the improved yea^t tvvu hvb t s \ i based 
ipcn t le e<.'5wtJoi? of expression oi a reporter gene, the trar,scnpt:on oi wnscr is djpcr Jet?t unon 
'i^c ,"1. ^atittton of a lX3JJscnpt'on,^i regulator r>s the mieracuoii of two orotein*;. cacr *use£i lo 
M or.e ha,r >(t the tr^scriptjoital rejiuiator "The "bait" (i Y.ST or LYST-2 or derivative or analog) 
and ''prev" (proteins to be tested for afaibtv to interact wtth tlw: bait) proteins are expressed as 
fuswn ptotetns to a DK A. bindmg domaiH. atid to a transcriptional reuulalon domain, 
'cspectt^eK, or vice versa, various srsecitjc embtidiments the prey ha,^ a coirplexitj in tne 
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range of aboui 25 to about J 00.000. abom 100 to about 100.000, about 50.000 to about lOG.OGO. 
or sbout 1 00,000 to about 500.0CK). For example, the prey population can be one or more nuciek 
acids encoding mutants of a LYST-IP {e.g.^ as geiseraied by siieKiirecieti mutagenesis or another 
meihod of making mutations in a nucleotide sequetvc«), Preferabiy. the priey popuJadotis are 
i protslns encoded by DNA. s',,jf„ cDNA or geaomtc DNA or symhetically generated DNA, For 
<sxainple, the populations can be expressed ftom chtmmc gesies comprising cDNA sequencer 
from an nn-characterized sample of a population of cDNA iktm tnammalian RNA. 

In a specific embcdimcnt. recombinant biological libraries expr^sing random peptides 
can he used as the source (if prcv nucleic acids, 

19 In another e>rihodinieriT tiis in\ entiot! rro\ ides mci'nods I'^fs^CTcenisg for iitihibitors m 
omiaaccrs oi Uk proi^rifi Hik-!ac;<.mis idenuficd heicin. Briefiy, the proiein-prciteiii interaction 
ajisay can ire carried out .i^ described herein, except tiiat it is done in the presence of one or more 
candidate moiecuies. An increase or d&sresse in reporter gene activity relative to that present 
when the one or more candidate moiecu5e$ are absent indicates that the candidate molecuk has 

15 an effect on the ititeractrng p^r. in a prejferred method, inhibition of the interaction is selected 
for {Le., Inhibition of the mteraetson is necessary for the ceils to survive), for exampJe, ■where the 
iriteractiori activate* tlie URA3 gene, causing ymst to die in medium contaimng the chemical S- 
iluorooroticaeid(Rothstein. \mXMetk Bizym&l. tOJ: {67- ISO), The idenlification of 
inhibitors of such interactions can also be accomplished, for exampie. but not by vraiy of 

20 itmjtation, using competitive inhibitor assays, as described supmi 

in gerscraL proteins of the bait and prey poptilations are pros ided as fussoa sciiimeric) 
proteisi*? yircferabl y H r4.'con)bin.^nt expression of a chimeric codiri^'. .-jequence s compriping each 
proa-rr, cr-!u!t;»oi!^ to d p:e-ii-ekx:ktd ioquence. For one pnpijbnoT), !he pre-sciected seqnence xs a 
D>jA biTjding dcnsam. Thv D\ \ bindrui Jcor-^fijr .^R'-i .r-^, \ biiUixij dofriaj;i. as ionc a^, si 

25 .^peciilcaih" yecogm2e^ ^ I^NA ~ cuuerce nithui a rrraiou-f ' i,\a'-np'e, the DNA Hndmg 
doinaut is, of s jriin^ricripiionai acLivatar or inhibuor, i-ur £r»e ouvr ;K-puiat3on, the pre-;;e5t;ctec 
scqtJcnce is iip. actsvator or inhibitor domain ofa transcripuoEi tbrtt^-. Fhtr regubtL^ry Jorriair- 
dione tnot ss a fusson to a t>r<nein scatience) and lijc DlvlA-bifKiinii doniaiti alone (not as s Ixisioa 
to a protein sequence) preienibiv do not detectably interact fso as to avoid false positives in the 

30 assay). The a.ssay system iunher mel tides a reporter gene operabJy iinlced to a promoter that 

contains a binding site for the DNA binding domain of the transcriptioaai activator (or inhibitor). 
Accordingiy, in the present method of the present inveniion. binding of a LYST or LyST-2 
Jusion protein to a prey tlision protein leads to reconstitutioi-i ot a msnscriptional activator 'or 
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■ahsp.L^' 1 \< hivn ^^ct!^ aic; (or jnhibnsj exprussioii ot'th^ reportci gerse The acnvaitou (or 
uiiiibuioji ! <!f iranscTiption of lfa«i reporter gesn; occurs intraceiiuiarJy, c g,, in prokaryoiic or 
Bukasyotic cdis. preferably in cell e«ii«re. 

Tlie promoterthat is operably liaked to ihe reporter gene aucleottde sequence ca« be a 
S native or non-native promoter of the nucleoiide sequence, and tl«! DKA bin4mg site{s) that sue 
recognized bj the DNA bindiRg domain porUon of the fiision protein can be tjatixe ict the 
promoter (sf the promoier rsormaUy contains such bjBdtflg sit6(s)) or nois-natix'e tt* the promoter. 
Thus, for e<vajnple, one more tasjoem ccsptes [e.g., 4 or 5 copies) of an approrrsalv^ DNA 
hindtng v.*.<^ can .ntroduced upstream of the TATA box m the liesired proniv-jier ? , in tiie 

IS >iiCi iii 2}yoci rosuioii -100 to about -4k. In a r"x;ierrt J a\oc-c; -• u" S iandcsr o ^pic-^' o: ihc 1 7 
iTwe iM^! ;r;\L4 DNA hindi'ig immauced upsireajT! of the TAV \ Kt*. in liK 

'^.if -^ni.^ 01 ^\i)sc£^ 'N )rv!'^-i.\ V . i.- jc^ired coding sequence for a sskctafje or detectable 
isisrkct "jj a prctencd cnibodur.cJit, rr.t- CtAd 1-10 promoter is operably fused to the: desired 
nucleotide sequence; the GAL 1- 10 prxsmotcr already cnwains 5 b'mdmg ?!ts-s for (,'AL4 

55 Ailematively, the traiiKcriptionai acti vaiioti bitiding site of tite desired geaei s) can be 

deieied and repJaced with GAL4 binding siies (Banei et aL 1993, BioTschm^ues U: 920-924, 
ChasmaiieffirL m%Mol Cell Si&l P: 4746-4749). The reporter gesi© preferabl> contains Ihe 
sequence encoding a detectable or selectable maricer, the expression of which is regubted by the 
transcriptional activator, such fiiat tiie marker is either teamed on or off in the cell in response to 

j?0 the presence of a specific interaction. Preferably, the assay is carried out ij? rhe absence of 
backgrot«3d levrb of the iranscriptionai activator le g., iii a cefi that is mntar.i cr nhem ise 
lackmg m the trajs^icriptionai activator) In one embodiment more than one rcpcner ger^e i.s used 
'o (ii-'i'.c tr<ini ^Tiprionaj activauor. t . i. ue v! one; i^cise encotliSic: a de^ec-tablc inniker and one 
ur more i-ypcrter i;enes encoding dihVfe-i ■je.sorar'io tnarktrii. 1 tsctcl: ie inarKer can he sry 

15 ;T:<?{ecuk' th.r csn gjve nsc to a das-.'. . ' - >i ilmn.scc'^J. proiect n p viesn that can 
be!e.JiS^ v^v^.,l:^^..^^ or that 13 it.'C<.'Lir :Z 1^. .i v'Cifjc annK^dv niefctecTah'<.-r;.ifkercaabe 
ar3> pr>-te!!; :T.'-^lec iiie that confers the dbi'i-.tv ic ltow unoer condnojxs that do r.o: support the 
grov.lh s.il\.eil^ .nos expressing the sclecmbit; marker, c ^£r , tiie ^eiectable marker is csn enzytue tkit 
provides ;3n iisacnual nutnem and the cs-li m which the interaction assay occurs is deficient is the 

'J§ enzjtne and the selection medium lacks i^uch nutrient The reporter gene can etiher be wnder the 
control o*'the natjve promoter tltat nataraily contains a binding site for the DNA binding protein, 
or under the conTroi of a heteroiogotiS or synthetic promoter^ 
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The activaiion domain and DNA binding domain used in ihe sssay can he twm a Wide 
variety of transcrjptionai gctjvator protems, as long as ihess sr^iscripijonai activators have 
separable bmding and trasiscripuoJwl aciivation doosams. For example, the GAJ,.4 protein ofS. 
cerevisiae (Ma « aL 19S7. Cell 48: 847-853), the OCK4 proteiu of S. cerevtsum (Hope atid 
J: Stxvhl ) 9S6. Celi 885-894 Y, ihfe ARDl protein i>rS. cerevisiae {Tkukra} et eil. , 198-9. Mai. 
Cell. Biol 9: 2360-2369). and the huittan estmgen receptor (Kumar a/., ^mi.CeUSI: 941- 
95 i), have separJifcle DNA binding and activation domains. The DNA binding domain and 
activation donsaia ihai axe empioyed in the &sion proteiiui tieed mi be from the same 
trstjscriptionai activator. In a specific embodiment, a GALA or LexA ONA btttding domain is 

10 K-mpioyed. in gjiodK-; ,,'.hi odi.iTKnU a GAL4 or herpes iunplex ^'irl!s \T]t> iTriczcnMtg 

cUil, GcfK'i Hcv '^J "-L's jictn.auori dorr.air:; !j:e:-npioyed. in a specific eniboviiment, 
ammu :icjd,s ! - ; -^7 of ( 5 A l {\Li ti a: , ; ')S7. ( c-.'/ 4S: H-il-K'^'->. Pta^iine et al. . 1 990. Saturs S46: 
}19-'ij i ) is yie DNA bmdjug doniajn. aad animo acids 4 H -455 of VP16 (Triesenbs-rj: er at , 
5 95^8, Ge«^fj> Dev. 2; 730-742; Cress tf/,, 1991, ^Ji: 87-90) osmpme tiiS activation 

1$ domain. 

In a preferred ernbodimem, the yeaat tntnscription factor GAL4 is reconstitated hv 
proletn-proteiss inJeraction and she host strain is mmant for GAL4. In another ejubodiment, the 
DNA-binding domain is Ace IN and/or the activation domain is Ace!, the DMA binding and 
activation domains of the Acei protein, respectively. Acel is a yeast protesa activates 

30 transcription from the CUP J operoa in the presence of divalent coppen CUPI eacode.? 

metallothionein. which chelates copper, and the expression of CUPI protein &i\QV>n growth in the 
piesence of copper, which is otherwise wsjc to iht host cells. The reporter gene can also he s 
CUPI-lixcZ tbsion thar expresses the enzyme i)et3-galacrosidase (deiectatle by routine 
chromogenle assa> upot? htndit^g of a recoi>stit«ted AceIN tran.scnpiiotiai activator (see 

M Cnandhuri al , 1 9^5. FEBS , i->^ '-■ \:i-22b\ 1 another i-pecific emfaodiment, ihe DNA 
binding; domain of the husnan eiitrogcTi receptor k used, with y repora-r gene driven by one or 
shrcf ■oi.irijgen receptor response elements (Le Doaarin et al.^ i*?95. Nucl Acids. Res. 23: S76- 

The D\'A hiniiKUi donicnn ar:vi tiie tiajnscnpt-tjnai actsvamx/inhibitor danjciiii eiu'h 
.^0 prefetsbiy has a nuclesr isacuiiztnion signal f sec Ylikomi H . 1 992v EMBO J. I J: 368 1 -3«->94. 
Dit^gwali and Lasitey, 1 991 , TIBS 16; 479-48 1 ) functionai tn the celi in which the fusion proteins 
are m be ejipressed. 
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To Hi'-'- '^oiauon ot The encOii<,£i proiem^, ihe h! ton con^fua'^ t.4j> '.j corttam 
seq je i^es 1 atfiPin tags mj^d <i5- ghii<uhtune-,S-tfansfer4ie or raaUose bitidmg proteui Or 
ars epUv re ir <r . \<ii\(<hUmubody, %r afSnav punftcation it.g « binding to glutathimv', tisaUose, 
or a part.iaj^ij antibody sp«citlc for the epitope, respectivei>> (Allen ei al . 1^95. HBS 5 1 i~ 
i- 5 ! 0 ). in ano ih&i embodiment, the fosioi) constmm further compme bactenai promoter 
sequences for recombinant productio» of the fijsjan protein id bactenal cells. 

The host ceil m vvhkh ths mteraciion assay occara can be any ceil, prokarvoiic or 
euiuwyotlc. m ^hich tmnscripticn of the reporter gme can occur md be detected, mcluding, but 
aot limited to, manunaJjEan {e g , monkej , mouse, rat, huaian, bonoes, chkkra, oacterml, or 
10 "nssectcelis, aadispreferabi) a jeastcelL fc\pr?S5jont(.j !t k . k ■iCu<^jii>i<.uD"r:s:(^f 
iXfT&wT^ 'he bstsdmg domain fiJMon proteins, the rmtiscjirtiOi * .>i. atjon don\".u> lasion 
■^ro.ci'i-, iU.a h'^ m?f pr iaactii* an- p 0V1 v,!thm uc host veli b ruatm of celis 

i-i. p'^iuMu J the v'xaK'isi ■> 1 i-onstruetb or bv tcli Ui:>soa tKaibfuniia um. ■clec'.'-oponjior, 
I'-c ! o'uu^'um, etc xH - specific eniDoajment m vihtcn ll'e assaj earned our n naminaljjin 
IS eel s {i! g , hamster ceils), the DNA femding domaBii is the CiAL4 DK A bmding d^nain, ihe 
acuvation domam ts Use herpes simplex virus VP16 transcriptional activatioQ domsi«, aad tlie 
feporter gene contains the desired coding sequence operabiy linked to a minimal promoter 
element fxtm the adenovirus ElB gene diiv-en by several GAL4 DNA binding sstes ^.see Feama 
ai , 1 m2. Pro*: Nat! Acad Set USA S9i 7958-7962) The host cell used should not express 
20 an estdogmous tmjscnpuon factor that binds to tlie same DNA site as that recognized by the 
DK A. bniding dom^n ftjsion population. Also, preferably, the host cell is mutant or otherwise 
Sacking tn an e-adogenous, functiOnafll fbnm of the reporter gene(s) used in the assay. 

Various veaors snd host strains for expression oj ,\c ?v o ^nw^n protein populrftiotis ifi 
•V east are knov,n and can he used ( see, ojg P Patent No 5 14ftg!-<!- Hm^\cial 1*593 |n 
15 V I.. ! >k ( 'ff o\siN DtvhLOrMLNT haitk\ v^'d) Praujca! Xpprc^.l' ^ors^^ > 'Ki, 

/ ren. s A> ir^ tKh ! 2So in M ^ H.asTirle bx^i no, jhi' ,a{!,on, vc-^v s sas t. ! 
a,;nv3T>%? jin:^ ''^aU,. ^jer^fn^ni whiichccn be UNea are KI05. MI06, i\i051, N>06( -ma 
\ I L^rl J^'^l, ' !i e-, n E \!»LL*s, insra Otlitrr excmplarv ' trains that can be u$ed m the assa> 
30 i-^t *iv in\ emson asi-o -nciude, but are noi hnnied to, tne ioliowmg 

Ym- mn. uraS-Sl kis3-200, fyi,:^~S01, ads2-I0!. trpl-mi ku2^3JI2. gai4o:. 
ga!80<i. c^hr2. U^2 GAU, ^r^m.,, UR iS GAU,, .<rGAL:, „ ,see riarper et al . 
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1993. Ceil 73: SQ5-816. available from Ciomech. P&lo Alio, CA,. Y190 contains HISS and iacZ 
reponer genes driven by GAL4 bindmg sites. 

CG*I945: MATa. umS'52, hisS-2m, fysSSQL adaS-JOL trpi'90L ku2*in2, gai4'342. 
§am~338, tWJ, LyS3. :GAU,,^^WS3r:,r^mSS. UnA3:;CALi,^,,-^,,,^^ra,:,,^4acZ. available 
S from Clomech. Paio Mto. CA. CO- 1 945 contains HISS md hcl rfeportsr genes diivan by GAL4 
binding Sites. 

Y187; M4T-<x. uraS-52. hisS-200. adsZ^IOL irpl-9&I. ieu3-3JJ2, ga}4a. gaiSOa, 
{ 'K iJ Gjr i , ; iL, rtucZ, 4wi!iab1e from Clontech, Paio Ako^CA. Y187 contains a imZ 
reporter gene dn\m by OAi.4 b.nJjng i.stcs 
m SFY^;26 SU Ta. ura3 -i^, hisS-20G. h sJ-^OJ, adc2~ 1 0 / , irpi ■ 90 L i^uJ^S. / /„\ .;ui4~5-!?. 

gal^O SsS. ccm\ I 'RA3 :0AL!'iacZ. availahle /ron^ ClnnJech, Palo AUo, CA. SFY526 cf>iirain5 
H/S.i .jekI 2 !\"p<.<r!v*r genes drivcri by G.A.L4 bindiRj^ sJtes. 

IU-7c MiTii ura3~?J. hisS-JOO, fys2-mj, ade^-iOS. trpl-9QL ku2'3,IiZ gaN~542, 
g£iISO-.\^;i I rs:. GALI-HISS, L'ILi3::GAni,^^,.^^f,^^r^rCI'iscZ, avaUsble from Cionteelt, 
IS Palo Alto, CA, HFTc contains HISS and lacZ reporter genes ^ven fay 0AL4 bbding sites. 

YRG-1: MAM ur&3-52, his3~260, fysI-SOl ade2-10l. trpl-mi l&ti2S.II2. gai4~S42, 
gaI80~m Lm2::GAlU^-OAlirAr^-m3, CrRA3::aAUt,^r^,,,'CYa4m^.^\^imt from 
SiSratagem. La Jolia, CA. YkQ-2 contaius 11183 ktcZ reporter geues driven fey GAL4 
bJHtisag sites, 

W Many other sttams coinnionjy knows and avaiiable tho art caii be used. 

If not already lacfcisg in endogesious reporter gene activity, ?dls {iiutani in the reporter 
geae may be seiecied by kaown methods, or the cells can be made mutant xn she tiuget r«poner 
%sm by k nown gene-disnipiion iiieihods prior t» introducing the reporter gene <Rothstein, 1983. 
Meik. Emymal. JOl: 202-21 i), 

25 in a specific enihodinienu p :is;i;id? i';\-:odi'og the diiTerent fusion protein populations can 

be iistrodticed simuhaneou^iy into a ^mai^ host cell {e g., u haploirf yeast celh containing one or 
more rcponirf genci. by cc-iiasisibrrnation, lo conduct the aasa)' for protc;in-proi<:;in iiiteructions. 
Or, preferabiy. ihc mo fusion protein popuiatJORS are introduced into a single cell eitiier by 
mating {e.g, , for yeast ceils) or cell fusions {e.g.. of mammaiian ceUs)< in a mating type assay, 

,90 conjugation of haploid yeast celis of opposite mating type that have been trmjsfbrmed with a 
binding domain fnsion expression construct (preferably a pissmid s and an activation {or 
isihibjtor) domain fusion expression construct (preferably a piasmiclK respectively, will deliver 
both constructs into the j?ame diploid ccit. The mating type ofa yeast strain may be manipulated 
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by transformation with the HO gene I H^rskowirz and Jensca, l«9LA/^<'tt. Enzynml i94i 132- 

In a T5refejTed emboditnetiJ. a >easi interaction matir^ assay is employed ming two 
different types of host c«3l$, straiij-typ«; a and alpha of the yeast Saccharomyces ccrevtsiae. The 
5 mst cell preferabH- contairiS at ieasr two repoiter genes, each with one or mote biadiag sinjs &r 
the DNA-btnding domain ie.g , of a traisscnptional acri\^tQr5 The activator doraain and DNA 
bindiag domain are each pans ofcbimeric proteins formed from the two respective popuiaticnts 
of proteltis. One strsiti of host ceils, for exattiple tlie a straiss* contains fijsioas of tlie libran of 
aacieotide sequences with the DKA-bindiug domain of a twn^cripiional activator, such as OA! .4, 
m The hybnd pruld?:^ expreiscj as ih.s m:: ci hci,i ocl.i. arc vap^i-ie -A -ecoL-nt/sn,; the DNA- 

btndinj; she in isk -Qrcrdcit-'r or enhaiicer res'.on sr. the re^orxr £;en^ con^tmcf Tn? second set of 
>^%5Ni hr-s: ceils, '■"or ex^^riinj. alpha strain, contjjn^: nujieo^tJc scq'-euces; eacodiny ivsiossof 
a i!brdr>' oi DN A seuiaenccs tused tv'> the activation domaia oi a transcriptional activator, 

in a pK'.mvd sJsiKMtvi jiient. the ^ion protein consm^cis are introduced into the host celi 
! s £is a set of plasinids. These plaismids are prefembiy capable of aaiononaous repiicadon in a host 
yeast cell and preferably can also be ptopagsisd m E. mii. The piastnid comains a promoter 
directing the transcription of the DHA binding or activation dontain fmon genes, aad a 
transcriptional termination signal. The plastnid also preferably contains a selectabk marker 
gene, penratttng selection of cell§ containing the plasmid. The plasmid can be single-copy or 
m multi-copy, Singie-copy j east plasmids that have the y^t centromere mey also be iised to 
express the activ^ion md DNA biitding domain fmions f EHedge e/ e/.* 1 9g8, Ceft^ 79: 303- 

VA iXiiotisc" ci-.-ibcKS'in^rsit. the fuiiuri vonisinicis viie introducciJ directly inui the >>;asi 
chromoNOtnc v.a ^.mti< i'o,i< ut- reconjcinatson The homoioguiis fycombination for xhsa-e purposes 
25 is ni<:d!'^ted throuu'-. \ea't st-qtwi^ict's that sis not essentia] for vegetative growth of yeast, e.g.. the 

\l'dC'.CTH--"-Kicc \2ci<^r? can also be tised to express the f^X '\ muJuiu curnaiii and ot 
acu\ation doiiaju turiioin pioieins. I ibrariescan generaiiy be prepared i'ssit-i aiic mo;.- <.\ii.\<,s 
from bdctenof hai:c sectof-!; than trom plasmid vectors. 
5S In a specific embodiment, the present inventscm provides a mtriijod of detecting one or 

more protein-protein interactitsns comjxising (a) recombinantiy expa*ssing LYST or LVST-2 or 
a derivative or asuaiog thereof a ftrst popu]aii£>n of yeast celis being of a first mating type and 
cotJtprising a tji^jc fUsxsn proK-m cx^ntaimng the LYST or LYST-^ ieqxjence and a DN'A bindink* 
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1 A.'-* u-i J PKH lot^rr urjven by one cr T.o'e DN-^^ oindmg si:e$ recogmzed b\ >aic< D\ \ t>j.id!n^ 
domsjtri bu^Js tiJsE tin sntersctton of said first fusion protein \viiii d second, tusiors proie^n sstd 
second hisam protein compnsiag a traascnpuo«ai acuvatios domam. insults m iscn-^sed 
& iranscnpnon of sdid Srst nucleotide se^qjoesce. (b) negativsl> sekcting to eitjnmate tr>ose > east 
ceils, in said fir&t population m "w-hich said increased transcnption of said first nucleotide 
sequence- occurs m 'he absence of said sescotivJ ftiston protem; (c> recombmam'v exoresMng in a 
second population of ysusj cells of a seeoad mattsg t>pe difTtirent fr*5'T3 sdsd tsrsi matm^ type, a 
piuraiitj oi said second fijsion prottins. each second fusion protein compn^nij \ Net.u^nce at a 

{6 fragment, dcnvatjve or analog of a LYST-IP eaid an affitivation domain oi a jiJiEisr n^n^ 
acmctor. 1 1 whjch the act'\a<Jon domatn the ^ame m each said second fa ,u ji r lO't. d) 
Tan\"-3 ii -lOfiU^Pon %ea';. (.e s ^ ^..^'s ur c p-^nulalfon >.<_ is! is!* orm* 
tmrd ^?op<. lt<t i n c 5 JtpSoii-' '.eaNt ce ^ \^ ,c. i "kiivTi * i popalation ni ■> oA '\ -tl- 
C0ntajn<; -i -sec > \} it K o*s Ncquence opera mv i rked lo a proniotsir &n\m r >\ ^ ->u>J!j5^ 

15 Site sticogBiii'd by b»ud DNA bmdmi, dojnam such th&t an uiteiactxoi' of a first litsion proteir* 
With a second fusion pr^^tem resuliis m; increased ^jaasenptii^tt of said se^»sd aucie^^^ 
sequsnce, in vvhich the Srst and sscund nackotide ssccjuences can be the same or difFereat- md 
(e) detecting said increased tsanscnption of said Srst aisd/or second nucleotide seqtieifwe^ tl^ereby 
detecting an iniaiactson between a first fitsion protein and: a second fiistort proteiiii 

m M apreferred embodiment the bast LYST or LYST-2 sequence md tlie prey Isbcarv of 

citiineno genes axe combined by mating ite two yeast strams on sofid media tor a pet lad oi 
appj oximak'W o-S iiours la a less prefenred embodtaient, the mating is pertort*icd m Jiquid 
media The resulting diploids coatain boti^ kinds of chtmenc genes, j e , the DNA-bniding 
doTia^^-i ta&'O'i 2nd the activation domain fusion 

2$ Pre 0 Ef'SK itiv,iu ie ShL (. " "'.S' " ih^ ^.^ „en^ (s<c t ? rlos.c 

^,H-*B^st'' ' 'S'' M fh I ><",/>-i. I' ' "-ii^ \ '.\^JtoCj\! - niinj 

■? Si r itit, g vion element > Otler > npi" e ttu Ujp uotui ir _ ^^.^ j^ju 

li D 'rn 'TstJto Creen i iaoreivent I rvHt,'n 'C i Pi LubiUft/ l"'^^ ' l' '"o 'it-f 

30 ..hUi . r' pi etiKoi actiyS traasf<,ra$e «. jrt ExDr^v;>fCin ut LYS2 AJi J. <irj 1 IlPl ore 

detected b% firovMh jji a specific defined mmu OUS aad CAT caa be monuorea bv v-dl kno%r 
t,n/s me d-^sas % and CAVl and CYH2 are detected bj selection sn the pre«*erce ot eanavanme 
and cs cioh,>\5m5ds; Wnh resoect to OTV. it^t raturai ^luoiescence of the protejr is oei^cten 
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promoter resposi^ue ?u 0AL4 S: iiiojng &ne5> llie rtpiicaiion o: a. plainiid conlaimng the 4U 
5 ongm of repliCfatj ok. ui4jcaie$ the rwonstmcuon ot the O '■VL4 pmiem s proten~prot«.in 

interaction Altemat3vci> . a poivoma vims tepilcoa can be erj\pby«4 (V asavada et al A<i^n 

Pmc Mat! Acad iki USA SS 10686-10690) 

iB another embodiment the exfsre&sioiv of reporter genes that mcode proteins cm be 

detected by immunoassay, < e , bv detecting the imiaimospecific binding of an antibody Kt j^^JCfi 
li TJ'tsiem, v,hich .intsbovis ^.m j>v, !-^l->«:k<d or .iiieroaTJVvlv A't^sch arn!3ad\ can be ■^nt-ubat^iv. %titn ^ 

labeled bnaiiij; p^itner <. iht, ariDbodv soas to vis^ki a deivJi-taWe s>j;njLi Aisir and ( ■■^(^k ( . >^fJ 

traasenpnoEus 30£'%ato. :;nv^ ihub v.sco j-icn^'c <vnc 

15 "Te -ict vation r,;pones genei, like ( 'J?,-! i or A/^ ^ J^^ 's i o^mK to g ov jn tt*e 

abse-irt. v>i ujacj t r iiitjdmu respectively, and hence serves as a seiectabk ma3r».er fhus. att^ 
mating the ce'h exhibiting protein-protem inteiacSons are :>ekc5ed ov t£ie abilirj to grcvy m 
media iacking a nutntionai component, such as uiacil or faibtidtae (referred to ls -URA immus 
and -HIS {mnm HIS'i mediani, respectively) The -HIS medium preferably contoms 3- 

M amino- 1 .:J,4-tna?o{e ^S-AT), v^faich is a competitive inhibitor of fee HIS? gene product and thus. 
!cqn^re£ Mgher cK vst transcription is the seiecttoa (see. Darfee ef ai ^ 1993, Genes Dev " 
55^-56<J) Sundii^'}} , 6-aj!auracik %htch is an jnhibttor of the URA3 geoe product, can be 
sneiuded m -URA medsum (Le Douants a/„ J995, iVac/, A'/^ i?cr, iJ: S76-S'?a> URA" gene 
activity can also be detected aisd'or mea'sm ed by deterfninstsg the actn ity of its gene product, 

25 orot cirs-Sl monopni.' r:n n<r 6-.-. .<i <.\ L'->e ^V.^xTdX .t^' '002 237*245. Wokott e( 

i/ l^^b B>o>.>icr! £V'/'n^ S'^^Z " f'i) i v <^ vi^d . t^its of the presetn tnvertion 

'^'v-'t. !%u<>i^ v">t tr^. reporter liv" c K^O^I or /ii.7are .m^nitL'tf' ^ " mej ^n',i,^ d^^c^ubii, 
^\L' oi J, il jer<,"-ceT;5 .^i Lhromogemc, R.spei.tneK i tnac r^j^U tr ^-n ^rs^ >^c jvatum ^>t I'les^ 
r^J^ort^^5 <"enes ;^\^*>f!e v^t-Ztranscnpnoncan be morM'oicJ ^^ rcubafiOJ! ttieprescrrc 

30 ot & cironiogcufc Mit»str«ti„ buch Si> X-g43 C5'bromo-4-ctUoro-3-ir>aoK 1-D-D gaiatWiide), of if? 
encoded enzvme, 5-gaiacii?sidase Jh<& pool of intemcung proteins isolated fay this manner 
irom mating iht LYST or hY^'^-l sequence product and tbe li&rarv lUfcnttftes tbe "I YST 
mieracsjvs popuiatioji 
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hi .1 pK-TereJ embodiment ot the present invertfiun, false posita'es ansMig txom 
'uix s<. -ip Kn»,- <K'i\atKrs bv tV OX'V Girding dt.'maji3 m^toix ptoism^ m tjv^ > i^'n.-.u . oS: ,3. 
;!ai Sv!j[\k^£u, aa'v.ra->: aoinai.i U'-jon praJctn are pR'v;:ntedii; r>iu.^eo ^'' > s,^;. '%v. sc'ectioaior 
sijcn activiauun v^iihin a host a^ii containing the. DNA bindmg msjon popubtiurt, pnor to 
S txpoiure to the acuvation doni^n fusion popuiauon. By v^^y of exaiupie. if suo cell coniams 
1<RA3 as A reporter gene* negative selection is earned out by mcisimttng the cs\l m the presence 
of 5-flucfmorouc acid (5-FOA, wkich kliis URA- cdis (Rothstem, 19$3, Xfeth Enzymoi 101: 
1 67-1 80) Hence, if tibe DNA'bjiKiirtg domain fusions bj themselves activate irsnscnption, the 
•jjtjufaoHsm of 5-FOA wiU iead to cell death and tlie nsmoval of ssiSf-actHaiing 'Vbmditig 
i Q domain Ifvlsrjds, 

Nejealive selection. }n%ohi''g the ase of vi seiectab!*; marker as rsroner i,.^ j^i ths? 

of reiio K i'-:"*. t'crx^cipuo 1 '-^ pu^te'Tea Mnct; u alio\\i 5 higher ra:c o* nrorcs'-ioc f^-i!? o^xE^r 
"'v^t u\!s \s \s 'U c apparent ^i..uai \ ^ ^ <. < *n t> an aKo Ix; cansed cu' \ f c -in £«T.cn doraain 
B fussoa popuiauon pnor to mteiactiors vvuh tht DN A. biiidsng dotJiam tuston popuiatiun, by 
sinular methods, either aicsje or iii addition to negative seiection of the DKA biaditig fiisioti 
popalation. 

Negaijve selection eaa also be c^ed out on the recovered LYSi ; L YST~I? compj;;^ b> 
known methods ^see, e g„ Battel ei &l, \ 993. BioTechiigues 14: 920-924) aUhough pre-aegatise 

M selection {pnot 10 the t«tetactioa assay), as deacnbed above, is preferred. For example, each: 

piasfiTiid encoding a pmtdn t.p«ptide or polypeptide) fosed to the activation domain {one-haif of s 
detected imexacting eompkx) can be transtbntied back into original screening stram, either 
alone ur -with a pJassnid enc<x3ing onJy the DNA^bimjiag dotnajSK the DNA-hmdmg domain 
fused to the detected mieraeting parotem, or the DKA-binding domain fased to a protsm that does 

3S 101 stfccT Tfisn. !. ! V'Mi i'-partiCipaiem the protem-protdn interaction, A posu \e jnssractjop 
d,jtc<,'red \'c!t{iv3i!\ pia^srilcl etht-r th.iji that crscochng the DN-^-biociag ctonuiin fi,st>n to *irtt.- 
detecred !ir,.'',^^:!rit; p-ojeiii it dt'CniCi,! po^ i ^ c ai a \'> ehnnna'cc rtnt\ t\o tor* ,.t! 

, -i ,i r!'"k'"v;d <.'ribt>diiner*t, the LVST \ YST-2 pirsn.jo p<.ipu!aiu n i j n ouiK' i m i 
^ a I i ^ . fi nating ijpe ar aloha), tUtd the ,second piasmK^" -^opi at\n ^^ > n i r.; i 

'iQ ' .--i.-ar^ o{ T)\ ,\ sequences) iS irjr.sfofnjed m a %east -^tjai 1 0^,1 d:fierem osaiug f^pe BojL 
strajos arc pr«?tcrabiy mutant &f VMS and and eositaiji and opuonally /«cZ, as 
a^portt.'? getiea The fsr^t set of yeas: c«'lls an? positively selected for th€ L YST piasmids and are 
neaatj\eU ,wiected for fsise positj\e<? bv uiouhation in cjsdmm iaeicmg the seiecjat^ie mss&ir 
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vv-iL-; iho jccorJ pi;i^rrta popuiaucn. and are posuiveh seiected ior the rsrt^erce v^r iMe n.^wsoiiip 
contajnj.g tno :'^rvir> i^d'^on proteins Seltjcied cclk arc pookd Bolr. proup? pc^'k- 1 
mt nsixed together and matmg is ailowed to occur on a solid phase. The resuiimg dtpiyjd ceU«s 
5 are then traissferred to selective media that selects for the presence of each plasmid and for 
aeuvation ot reporter genes, 

\tt a preferred embodimeni of the mvetitjod, after an interactive popuiation is obtained, 
the DNA sequences encoding the pairs of interactive protdtis are isolated by a meEitod wherein 
either the DN A-biiidi«g doinain hybrids or the sctsvation domain hybrids are ampiified, in 

t# separate respect-^ reactjotis Preferab.K , the ampnf»Gauou i^; cars sed by pob jrcn;^^ vha:p 
reaction !PCR>(i.f>e US P^i^kNos. .683,202, 4,6S'i J «>5, ynd 4,$$9,S IS, lr«5s ^/ , 
rCB. rRvro<,i^>li\ .\c:ijenii-,' l'V<^ss. Lnc . Siui Djcge, CA> usu-g tMirs ofohgonuciv'oaJv: -'umcr'j 
sped He tor crd5t;r the DNA-bind>t2g donjtiin hybrids, ci tht' ^.cc'.'ut.on cianwus hy{?nd^ i Kis iX'M 
reaction cdij al;>o be perfonised on pooled celis expressing jnuTuCtmg protein comp!«\e?, 

15 pn-ferabh pooled asTays of iate,ractants. Other aR-<plificauon nK'^hc'ds kitown 1:1 the art can be 

used, including bii: not Umited to Ugase chain reaction (iee Eijrojx^io^ i'.itcrt Ko 32D,3D8), use of 
QS replioase, or methods hsted in Kjricka e/ al, 1 995, MoLECiiLAR pROBiNG. Blothng, and 
SEQLENCfNG, Academic l>?es,s,New York, Chapter {. 

The plasmids encoding the DN A-binding domain hylwid and the activation domain 

20 hybrid proteins can also be isolated and cloned by any of the methods well luiovwi i« the art. For 
example, but riot by way of ismitation, if a shuttle (e,^,^ yeast to £ colt) vector is used to express 
the fusion proteins, the genes can. be recoveisd by tnmsformiiig the yeast DNA into £ coh axjd 
recovering the piasraids from B. mli (see, e.^,, Hoffinan n itL i9S?, Oene 57; 267-272). 
Aiteniativeiy. the yeast vector can be isolated, and the insert encoding the fusion protein 

:2Si subeioRcd into a bacterial ejtpression vector, for gro>vth of the piasiaid m £. coil 

F HARMACri TK'AL COMPOSITIONS AND THERAPEUTIC/PROPHYLACTIC 

Ihe m\erri'!!i pwidct. methods of treatment (and proph>!d\fs''! h\ adj«i!i);.rriKi">n h-> 
30 ^libc-t ; 0; ar; eils-cnve amount of a Therapeutic of the invention. In a preferred aspect, the 
llierapeiitic is substantii^ly purified. The subject js preferably sxi animal, incinding but not 
limited cow.s, pigs, horses, chickens, cat.«5, dogs, etc.. and is preferably a mammal, and most 
preferabty human. In aspeciisc embodiment, a non-hiimati tttainmul is the subject 



SUBSXriUTE SHEET {RULE 26) 



> anuu d sen ..iia —ei-'d .'o- tiat cm trrpi'--v<;^ t^e . r\\- ^^-^^ t <. 

Qxnpr „s i iv^vlt ^ t-C!ii a-cdcicnocti abov^^ add^liOPal appropmie iormuktsors ana ro i£es ut 
a<ar<m5sra!; i. n -^^ seisciec from among those descnbed ij«r,?mix*!ow 

\ arfous deJnej> svsfems are known and can be used to adtnjisistsr a Therapsutjc ot thv' 
§ mvemiOEi> ^ g . eacrfpsaUUon m liposomes, micwparticliis- niicrocApsutes, recombmar>t cells 
capable of expres&mg ihe Therapeuttc, receptor-mediated eKdoc>t05fis (see, e g , \Vu aa4 WUx 
1987, J. Bwl Chem 262 4429-4432), consmiction of a Therapetittc aucieic acid as pan o^ a 
mrovjral oi other vector, etc. Methods of introduction mckde but are not limited to mtwdeu«al, 
mtramu&cisiar^ mfapentotieai. 'ntravenouSs subcutaneous, irlr,3nas>3i, epidural, ssid oral routes 
Kl rb„ co'^)po>.!Xi (. 1 1 \ (.otu*. I icm axf v-> ^\.*npk b> mfishk n t. r boius 

njeci Oh h\ w^iio --^i hn^Uj^n e-^ o>e! o- n^iicovuUneoua m ""ss ie orat mucc;;:., rectal 
and jr.testma Taci"<L > jhiI niaN he cdmm stored togetiie* u tn iri^-^er hni-icf tr,\ soti^c 
a£s.jn:s ^dm niSir^ta .i <. i be s\ siemic or soucti Inadii-tion !i mi\ V ciosssabk o miroJl *v.e lise 
ph.irrtiv,c^uiica! comnositjons rr the i n'citn-in r>to the ccr.trsl nen pus &j stem Sry asn smUifaie 
is route, .ncluairg mtraver t, icdit at d iiirnthccai in^ectjon, wtrk e Miit ar snjiettiiMi r;av be 
facihtated by tm iTMraventncular ca..-scter, for e\ai5ipk\ wi ^; i \^ <> e-senoir, sue*} as a« 
Ommaya reservoir. Pusmorwy adsnbistrstion can aiso be enjployed, cg,h,y use of an mhaier or 
BcheiiKer, and foimuiation. wit h an aerosolmitg agent. 

In a specific ernbodlmerit, it may be desiray© to admsBister the pharmEffieuticai 
2£j comoositsons of the m\ enuan locally to the area in need of treatment; this may be achieved bv . 
for example, and not by wa^ of Umitation, local mfuston dunng surgery, topicaJ ap j-ihctit^on e p 
in conjuncuon wjth a wound dressmg after surgery, by iniceaon, by means of a catimtrr. t>v 
means of a suppository, or by taeaas ofm stnpiaiit, satd implant beiag of a porous, non-porous, 
^eiatmous trafenal jneluding roembraties. such as sial^tsttc membianes. or fibers in one 
is. 01 -i-.isnH avJ' an ^truU >'t. v.. j-- uivc~,x injection at the site (or former she) of a malsgnaiit 
tuinoror neopki-itsc fsr ore-nenDiasiisc ussue. 

In .iijf^tfKT tfmhi Jimert T'-erapeulK t-in re dvli^e'-^d m a ^c-i^.e " p.. r^aiji . 
h >.i>Tt ' X ajiuv- ^'^^U. SL.tBti.' 1527-1 >j J. i real t^JH') in ^i^-osi.^vK'iW'^i 
f n o> V 1 Of s DiSfASE 'WOCKhCtR^ I ope/-Berest^m and ?^,dicr ^eds i lasjs. Nev. 
jt ^ ork, pp 35j-i6::, Lopec-Berestefn, ibtd . pp 31 7-327, see gencralt) tfasd.) 

in >ei another embodiment, tha 'fherapemic can be dehverea in a controUed release 
vysiem in one embodtmen% a pump mav be a^sed tace i anger, supra. Sefton I9S7, CRC Cm 
Rtf Bsomed trig n 20^ BucK-^ald ^( . 1980. iwjrcn. ^-^ 507, Saudek a/ , 1 089. S tns! 
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^' ^ '"i-i . r V nun. jHtKmen^. matenais c^^ '^eusx.'j i ^ z.ra 

Honda. SnoJen <3nd Ujtli > '^ii <^ONiKOax.->Dpi GBfO\\ M 'fe'i' ;r.. <-'>>st^-' 
DL&SGN N\DPnR~OR!viAS<F, Vi.ilej,>>iew Raiiger aud Peppito, i98i ^' lfa<,ronoi dev 
5 t/acww/ Cnem 23 61 See aiso I e^'> f^- Samce228 IW, During «;/*3/ .989.4rt' 
'\ew :?5 "SLiiowarde/tf/^ 19^9,^ \*ewosurg V IQS} la ye: anotijer embodiment a 
coatroOed release system can be places^ in ptoxmiTty of the tfeerapeutic target, j , the br<arj> thus 
requiung onJy <t traction of the s>stemjc dase (see. e g., Cioodscm, 1984, In MCDiCAL 

PI X'«.no\s<.'F C< NTROLLiiD Release, ij^pra. Vol 2,pp U5-nS) Orberco. foiled release 

10 systerasaretiiSi.u-i.oi dU\'K-v}ew. axigi-t I^^ofj 5i,/e«ct' 2-^ ' 152" X'^V- 

a peu<f c ctT b »' r>efu ^aerii '1 e { hc-apeutx iv a i uclctc ao J etxt^iiu ^ ;'uvein 
xlie'aPv'. I ' V ...'U > X" ?i-i>^ I'" vored m Vivo k> promote exp!"-^ •> on !. iSvPcoded 
prolyl ti ^. h'-ifviv t ^ ( * 1 1! Tiiivj r-tSetc acjdexpreiMcn ^ct t i'k 

...dn-'mistcn.nj' - th.' i ' use of a retroviral v ecu ' ts a" U S irtcrt 

15 No 4,980 285', or H direvt m]^:<.\ ot, < t ^ . ^ ^ <, opamcle bo'^baramci-'f i. ' c ' Cv-ne gua 
Biohftit. Dupont) or r>> coatmg w 'J» apab 1 1 cell-sui ace receptor or "ir m > v'^-'i^^. »f isy 
admimstei * g it m Imkage to a homeobox-nke peptt<i« which is knowB lo enter s n^cKi.'^ ts>-«x 
&.^.Johotet ill Pmc Matl Acad Sci r<S:.i «^^> 1864-1 86S), etc Alterrsa-'vt'v ucleis. 

acid Tlwiapeiiuc can be mtroduced intoctlM^riy i corporsted within boii ceil D\A fo 

M expipessjoa, by homQiogsus recom^jimtiofe 

Fke pri. 'ent 'nvem on also provides phannaeeuticai coraposhio s Such eompositions 
compnse a therapeuucally trtfective amount o^a I herapeutk, and a pharraaeeutjcallv acceptable 
earner. Cn a specific emljodimeot. the temi "piiarmaceuticaUy acc<,piab1e" msms approved by a 
regL'a'or% agency of the Federal or a state govefttmept or listed m the t f S PharPucopeja or 

■$5' Ovnc'Uvnc j o^fnz.iS pi.^nnacopeiafor use miinjmaU diio nio .-^pa, uu! ih^n.^^n^ 
i^^e t." ^^'-f Tf k". f < d hie I adiuvdiit ext'Dieni Nchic'e v^ur v >. t v. !re><i?v.uc 
i.lmsnisiere.'' ->..cr or.^miautu.Kv it..! is^ ^ <. ir * bt rsk Lqi id- -^vh ..'s ^ j o o K 

os5 mif,;;'-.. < ,ame oii And the hU' \\.>ti-i i , a pr;;tt:r-ed earrie'^ »,tien .1. -^b.i ri^e*tic<* 
30 compn 5'u->!-> 51 ad 1 .iii,terea 13 JravunoaaSj ^<«hac '^L'luuons and ('queoaj dc\ <. ^ ^aa ^'Kceio 
•.oi?jtioxis(.ar aSfeObeesflplovedas iu^mdcaniets particulariy tor riei.tac«i i. suitable 
pnonnace'iiica^ excipients. irei ide stanch, gfucose iacto^e. sucroic gebuii nl' ntf iour. 
chaik sjU'c- ueL sudmm stearate, glycerol nonosteataie. taic. sodiwn cl lond^, J.'ed skim nsiL 
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giyceroL propyiens. glycol, svmer, ethisuo! and tj-je Uks. Ths composiiioij. if cksired. can also 
contain minor amounts of wetiing or emaisifyiiig sgems, or pH buffersjng agetits. H-iese 
compositions can take the form of soJauons. suspensions, emuisiorss- tablets, pUts, capsviies. 
powders, siistained-reiease formulaiions and ihe like. The composiison can be fomiuiaied as a 
$ suppository, vdth traditional binders and carriers such as trigiycerides. Oral fonaulatsons c^i 
incliide standard earners such as phannaceutical gxades of manmtol, lactose, starch, magnesium 
stearatfi, sodium saccJmme. ceihilose, miagnesium carbonate, etc. Examples of statable 
pfaannaceatical canim are described m jRjEMiKOTON's Pharmacsutical Sciences, by EAV, 
Martin, Such compositions will contain a therapetnically effective amount of the l^erapeutic. 

10 nreft'i ablv r; puritled ^b.-m, lopnhcr vvith a ,suiiabis aiuouni oi canief ;-i,> to provide the foren 
for proper aiiiitiiiis-tratsori tu the paiifitjt. The icrnvaiaiio:- ; '.tiu^J mc; "die modt; of admirtisiraUon. 

hi a preierrt'd t'mMdlmaa, the Ci>:npi.>S!nri;; k-ri; ;;.,;it\i :..vordance wiih routini; 
pTocedtires us a phannaceiiticisl composition ad,aptcd tbr sritravenu;,,;; adn-iinistration to hun^an 
bsingi, Typicaih , compositions for jntraveuons admintst.fstson ire soiiitions in sterile jsoionsc 

15 ax^ueous butler. Where necessary, the composition may also isciude a iSolubiii;/tng agent and a 
local anesihedc such as Jigaocaine to ease pain at the siie of tijc inj<;ctiv.n, Gcncraih , me 
ingredients are suppFted dther separately or mixed together in unit dosage fonn, for axanspk. as 
a dry lyaphiiized powder or water &ee eoncentrate in a henneticaliy seakd container such as ari 
ampouie or sacfeette indicating the quantity of active agent Wjere the composition is to be 

30 administered by iniusion. it can be dispensed wjtb an is^sion bottle containing stsnJe 

pi^atmaceiiticai grade waser or saiine. Where the cornposition is administered by Injection, an 
ampoule of ,s;terile water or s^iise for injection can be provided so that the ingredients tnay be 
mixed prior to adnsimsteation. 

The Therapeiitics of the invention can be formulated as neutral or salt forms. 

35 Pharmaceut!cail;v- ;icccpxur-l^ .^alls include those ibrincd v^. i;h free smixiio groups such as those 
derived fron) liydroclilursc. pi^osphoric, acetic, oxsiic. lanarie acids, etc.. and those fonried \vi\h 
tree carbaxy! groups n.uc]i as tijose derived from sodium, poui;-;si;j;ni. ;-.rtimr.>iiixjni . oaiciuiii. ferric 
hydioxids,-;, isopropyiarnsne. triethylasnine, S-ethyiamino etiianoi. hisiidine, procairse. tic. 

1 h« amount oi' she Therapeutic uf the pr<;sem inventton which svi!! he effcciive >.n the 

m ireatnieni of a particular disorder or condition will depend 051 she rsature of die disorder or 
condilit>a, and cnxi be determined by ^andard eH«icai techniques. In addhsots, m vitro asssys 
optiosiaily may be empioyed to help identiiy optima! dosage ranges. The precise dose to be 
employed in the fonnuiation will also depend on the rouie of administnutou. and the ssriousEnes.^ 
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of the <.;>?ej>t or u.^ordsr. .\£k: zhonid i/xv.' - i^,:or3jng to tiie judgment «.st the ptactsuoner 
jxiti each, put:<fni s- ctrciimsTaiKes, Iknvcnor, suitabic dosage rajtiges foj iiurax enviur- 
admjnisiratjon are gencraliy about 20-500 micfogr^nis of jictnv ^ornpuuna ret 't--!'' t^«5.a> 
sveight. Sujtabie dosj^e ranges for msanasa] adminisixaiion are geiieraiiy about 0,0 i pg^kg bou> 
5 weight xo about 1 mg/fcg body weight EiTtctive doses rmy be extrapolated from dose-resfjonse 
isurs'ss derived from m vfVro or animal model t^t systems- 
Suppositories geaef«liy contain active ingi«dtent ia the range of about 0,5% to abotJt 10% 
by weight: oral fonnuiatiojis preferably contdm abotit 10% to about 95% active itjgredient. 
The invention dso provides a pharmaceutical pack kit comprising on*; or more 
IS contoiners fiUed with ime or more of 5he iijgredtents of the pharmaceulicai compositions of the 
invenlioij Optioftslly associated with such cnsiiaii'fn';) ca:i be a riotsce in the fonn oresv-ribed by 
a gosriTJiiMU,!! at;'r"iKv rc^uiwitinp the n)aj"ur.ict,:iv , , Jt >-t rh,'iP-'i<iccui)C.;U or riv^icpcai 

producLs, ^^hich jKrtice rell<sctj; approval by ilie agency ot manufactwe. i5S^ or for human 
3dministmtio;n< 

m 

lise preseut mveatton also pi?3vides animal models, la. am embodiment aiismaj models 
ior disea&esaad disorders mvohnog LYST,LVST-IP complexes, and mdjvsciual I LIPl 
Lt¥Z. Lin, LIP4, LIPS, L IPS, or tlPlO proteins are provided i hv^e mclude, 

# bi:t are not limited So, atopic disorders mcludmg asthma, aytmramime disorders, aege-neratj-ve 
disorders nciudmg n«>«rodegeneratt\e disorders, ceil proUferative disorders mcludmg 
tumorigenssis and tumor spread. dj«x>ixiers. caused fay voaJ infection, disorders mvohmg 
pigr-'cntst'iOP o v^raer-^ and d'sorc e s <.< used bv platelet dysfanctiori Such anmisis can be 
lastta'n rr'>£iiK cd nror ouag hotisosogo. s te^ombmatton or insertiouai matagsntJSis between 

irt vh'oratv^iw tri' f^Oi.f'.ojs / f '^z ( ' ...j i r L) "^T" /f genes, i^f tnCAsduJ <' i Sr-2 
■^ovc r ' ' gent , t-at h,'\ bee- r ndeit-d biolo.iK. 1 ^ (iitH n\c or ft,; e-ec tnreteru-^ ^ b^ mi>eftios 
V " ' ' t <- rh-i^tnA s<.'.:|C5;!Vi. ig an antibiotic rt^SN'-i... t r« 1 5 loajekfi,. t\l 
^>tpo'->'ois ..v.f^^hjnaTifiaiscarr^sdout b\ trar' i^r-. g i^T">rvO Jc-i^cc ^vnu i.tl,v.!!ht 
10 s ectot ^.o'-.tt uung liic msesuojuliv tnacti-vated I i Sfor LVST-I andm- L}S7 u or an 
mdi%idua: I }5r-*? o' novel UP gent, i>ucn that nomoiogous recombination occurs. tbUovisd 
m?ectmg the ES cell's into a biastocvst and implamng the blastocyst mto s toster mother. 
lol'cwffJ D\ the binii of ihe cinmef iC aaima! (, knockout anitnai"! m which ^ /J'ST ot / 



ancL'or a LYST-IF gene, or an iMdmi L YST.2 or novd UP gene., has been m^a ivated or 
dekied<$se Capecchi. 1989. Sciertce 244: 1288-1292). The chimenc animal caB bc> bred to 
produce additional knockout aiiimals. Such animals can be mice, hajusiers, sheep, pigs, csRle, 
etc, jmd ai« preferabJy aon-humajj mammals. In a specific embodisnenL a knockout mouse is 



Such kBOCkom animals are expected develop or be predisposed to developing diseases 
or disorders involving, but not restricted to. ceU p«)liferat!%'« djsordm mduding «r and 
^en.Jt^ ',ptj.r<rn, winou-- di.oTdcrs 5nu>^mg cellular apoptosi$ and cell uiardiiTerentiatmn, 
amoimmune dt5«^..^s. etc.. aod thus cda have u^e a.^ tmimal mode\s of such diseases, vsmi 

,. f->s- - — ,x>'r4L-.j.'5l Therapeutics) for the 

diseases, ana tnaorasri.. e.,e, » ^v.,!.t,a ivJi '-,! Hu.tv.v-i"^-. , ^ , . . ,■«■ ■ 

ability to inhibit cell proluerauvc, aaioinia;x;!ic. s ;ra: ..a.; ..Ux-s Ji.^cd.scs, 

kg difanl embodiment of die ^nvcr.tion. trar,.<;:;en:e aram^^Js Ui^i .h:rve incorporated and 
express (or overexptess or misexpress) a ftjnctionai D'S Jor irS7-2 aiui.'.^r LVSJ -IP £ <?.. 
by intmdyciog the IFST or LrST^2 rndforirST-IP genes under the conuol ci he^.solMgous 
Ptomoim (U. promottxs thai m not the native LYST or LYST-2 or L YS M? promoter; thai 
dthsr oYeJS>cpress the protein or proteins, or exprtss them in tissues not normaUy expressing the 
compte or proteins, caa have ase as anitrml models of dise^s and disord^sfs characreri7.ed bv 
elevated levels of a LYST:LVST-1P eompiex, or by elevated levels of an ladivtdual LYST-2 or 
novel OF protein. Such animals cat* be used to sereeti ibr ortest mokc«ks for the abtilty to 
treat or prevent the diseases and disorders cited above. 

in one ciP.hodimenL the mvemioa provides a recotnbiiiam non-human animal m which 
both \hc esKio^enou. I VST or LWr-2 gene and an endogenous LYST-IP gene have been deleted 
or inact-vated by honioicgous recombination or insenional laiuagenesisofsaidagimsior an 
cinceiJtOf Shcr.^of. hi juiotlier cjnbodimcrit. ihc ir.%eniiot5 provides a recamblnant r,0R-hunaan 

containaig both a I );v7-,.nc : YSr-C gene and , irST-IP gone, m which the LYST or 
U'ST-2 gene is tuider the coniroi ut pror.uiter that Ls not ihe native LYST or /, KST-2 ger.e 
promoter and the lYST-IP ge«« is under tlie control of a promoter that is fKit the iialive LYSf-IP 
gene promoter, lit a speclftc emkidiinent. 5he invention provides a recotiibinanr non-h'.=nni3. 
animal containing a uaftsgene comprisins a nuclejc acid sequence encoding a chnncrjc proK-in 
comprising a fragment of LYST or LYST^2 of at least 6 amino scids fused vi.i a covalenr bond k. 
a Iragtnent of a LYST4P of al least 6 amino acids. 

The inveniioi? also provides a lecombinaiu non-human animal in which an endogenous 
IJST-Z LIP J, UPS. UP4. UPS, UP6. UP?, UPS, UP9. or i/Pif? gene has bees deleted 
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or inaciivated by homologous recombination ot tosenionat muiagsnesis of said aJitmai arm 
ancestor thereof. 

SPECIFIC EXAMPLES 

EXAMPLE 1 : IDENTIFICATION OF LYST;LVST-IP COMPLEXES 

A stjodifjed, improved yeast two hybrid system ^ used to identify protein intgraciions. 
Yeast is m eisfcar5.'ote. and Ihexefore, any intramolecular |jmtein ial«racUons detected in this t>'pe 
of system denjoustrate proteiii mteractions that occur under physioiogicsl conditions (Chien 
at. mi.pfoc. j\'all Acauf Sa ISA 957S-95B]). Expressioi^ vec.ors wer;^ constnicted so 
encode iwo iiybrid proteins F^r a "foTwa-d" soreen, or.c hybrid consisted of the DNA binding 
.brr=aitioUheye^<;itmnsCTiW-v 1- ^ ..-a to i ;v^n on otLYS] i,YST-2. The 

other hybrid consisted of die G2s4 activator aomam fused to "prey - prounn sequences erxoded 
by a mammaUan cDNA libnwy, Tti a "reverse** screen, the portion of LYST ws^ ilised to ti^-. 
0314 activaloT dotoaisi. and the prey protein sequences of the marmnsiiai) cDN A library were 
&5ied lo the DNA binding domain, but the assay was otherwise ideuiically peribmied. Each of 
the vectors was then inserted into complementary (a and aipha) tnating types of yeast ysing 
ih^hods known in the stft (Chien e( mi, Proc. NalL Acad. Ssi USA 88: 9578-9581 ), 
Mating earned out to express both vector constructs within the same yeasi celis, thus 
allowing intsrsction to occur. Interaction between the bait and prey domains ied to 
transcriptional actsvarion of reporter genes containing cis-bitidiag eiements for Ga!4, The 
reporter genes encoding the indicator prolein beta-galactosidase. and metabolic markers for 
uracil and hisiidme. aiixotrophy, were included in specific fashion in one or the other of the yeast 
strains used in the mating. In ?his way, ;,east \vere selected for successful mstmg, expression of 
both hision constructs, and cxirr-.-.-^uMs I ! : VS , ^ ' ' r-:i\- ' ctst ciune^; that 
contained imersciing proteins ^^ere picked and git.vvT- m individual xvells .m' rnicroutcr plates. 
The piasmids contaijaag the LYST-iF sequences were ^en isolated gnd chssracteriasd. 

Hamaa cDNA ltbfarie$ as«d is the yeast two hybrid.^ 5yst?ni screens. 

The prey cDM As w^e obtained from a fetal brain cDN A library' of I k iO' independent 
isolates (Clomech #HL4029Aii. Palo Alto, CA). l"he library was synthesized from Xho 1 -dll 5 
prirnesi fetal brain mRNA (from five male/female 19-22 week fetuses^ that was direciionally 
cloned into either pAD-GAL4, a yeasi Ga!4 aclivaiion domain ekming vector inclyding the 
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DN^ HinUmgdofr-m <,1ot^mg^ ec.ormclud.rg .tie ^^ne'o-^t c's.t.oa m^. sc^on 

Human Ldnlx hem aaiUi keratmot>te fetaJ iiver and tetaf k dnc% pUtm id cDN/\ I -r^- 
^ xb^-p\D-(j M 4 vettoi p^n : Clorlech ^mUOCAH, HL4030 VI HUOZ^AR 
n \J. V u ipi'* im p.ayitids puntkd K106r vea^t ceil^ v^ere iransfonied %!th 2(K> 
^£0 a5«?p-NTi JNAaiK > I '^sU!:itjsJonn-uits were used w screens 

Fofwars ana rcv«rsv. -scrfccrt*. 
.mn.fba:lp'Ote.n. one svm.. ere. k n, th. nu.ko ub m auu.ot «es 

amplitlcd (mm the ful! {englfe L YS X cDNA b> Pv^^R u^mii the Jo>var oi « a G > . 4 1 CCC 
^IGAOCACCGACACTAACrCAC-^'(SEQIDN0 25)..d iK>re^Mso ^nmev ~ . . V\ 
nC TCAlAGTGTGGnCACTACACTGO-3'(SBQIDX0 26}^j .tatu->a-i ^a^m^^ 
The ampi-fied fragmem ^^as. doned between the BmtiHI ana EcoRI restnct.o« Mie. ol pG^ 1 9SS 
(Ym^rraiAm^NucleicJudsMs .^J ilS2-U56) A:.econd t>au wasencoued ^vtn^ iitST 
nucUotjde ;.eque«ce of nucleotides 31 W0?2 (GfitiBank AccesMon No U67t \ :>) c^id was, 
amphrled fr«m the Ml ^cngth LVS1 cDKA by PCR ubmg the forward primer ^'-GIC G \" C 
CTO TTC AG A r CAC A AA GAG G-S* (SEQ ID ^40:27 > and a« fevers, pnmer S'-O G AA 
TTC ' ( A rrc AG F CAG GTI TTC GAG TAA G-3* (SEQ ID NO 18) ov sundard techniq^ics 
Tfe impiiCeu srag'nem vo^ ctoned het^veen Utff Bsnlll andEcoRf lesmcuou ^ites of pGBr9SS 
, .» thud t r ^dst^o led h' the ii:^n«clemfde sequence afftucleotiaei, 

1(\ AA> \'n An CCA - iSlQlDXO ^'^ <«.i5 ,r . pii v ■> > u ^ . ' K C \ 

TCC C Al GTT rCT CAC A I C I TC CAO V (StQ A H <■ . r.Mr. h )uni.>s . 

^cce&SkMJ No I '6-?f .5) a«d v^av a^whficd Imm tn. fvU 'eng*'^ f ^ ^ d ^ ! ^' R ■ s . z 
TonviT^-^mi^i-GlCGAlCCCOATCCVACAGUGGOCCK^VU. > A^u > ^ 
NO )anJih.isvejscomwr-^ 0-^^^ ITC rC\TGTCAG AGC QC\ GATG1 F ACC 3 
{«v£Q W NC5 32) H standard u^cnntquc:. the amphfied fragment vvas cloned h^tv^ecn the 
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Se\enn.\er5,cscn;em\se'-e usee ij 'Cm .he itiEcsjci.^'. "^i - ^ ^uNA rr tc<3v,r .g^n i 
array v.4'bail pEoiems The t>aus v?s,ere enccx-rd iK ^ >5i Mi^leotide ^^quciue iOeoB<srk 
AcceivonNo U676]5)o{ nweoticics IVO-]0>6 7^4^ i24. 400^-4^2 U &^S«>-744<J 90^^^ m.^ 
0502-10590 (BFAfH dotrum), 1057&-1 iM 3 {\VD*40 domamV eiicotlmg difterem potions of 
the ST uroitfjtJ tGetiBank Accession No L b761 5) the bait fragment 190- i ^556 was, 
ojTiplifsed from the iui\ kngth I YSTcDXA »> PCR usmg the fonvarc pnm^r ^'-('TO OAi CCC 
ATG AGC ACC 0 AC AO V AAC TCA C V (SEQ iD NO 25) md ine rc%me pnmc! S'-G GAA 
T rc ir A T \Q TGT GGG CAC TAC ACT GG-"V (SCQ ID KO 26) by standard lechnnues, 
The amphf ed fragment %^as cloned between the R^isTiHi and Loo RI restuction sne^ pGAD 
GH inoiwmedi) The ban t<-aL''5e t "-?4 14: ; v^ > ~ - h >^ i aJ L^f'.'.h . S T cDMA 
^> PC^l i>s.!ig .hv ^or^^anS p ricr S OTG v. \ T C f t vt V C T \ <\'v C Au TiC CT ^ (ji. A 
GGC "TIC . ) o-ii "Cx- ^ (Nt L) \0 ^, srJ v^e re\er^c pMm<.' "^-(j > \o ^ O \v; 

yG W A()^^ ( irv\G ( ^ A^CCM \CA \L\GC\ T \~\ .Cf \\. i< (ST-Q ) 
SO _-4) H\ st3tid£-j tc(, Jilt) ' he a}n:>Lf»e>! iragntem v-IotKa bct%vecn < Ba^ H csnti 
X.^QiresttsctiD!isstesofpO/VD-GH(Cioiierttech>. Ihebait tiagment »r^> a ^ s -ba.a 
from the M Jetigih LYST cDNA by PCR usmg the forward pnmer 5 -O i. u * ... v ! ». . . v. 
GAA AAC CTC ACT CAA GGG-3' (SEQ ID NO:35) and the reverse pnmer r -C GA A HT 
rc A CCA GCC TAG TGA AAT TAT 4TG~3' (SEQ ID NO 36) by standard techniques The 
ampUfifti fragment was ctene<l between the B^il and EeoRi ittstrsctioti sites rfpGAD-GH 
(nvj^entech) T^e bait fragment 65S6-744<3 \^as amphfied from the Ml length LVST cO\ A by 
PCR liMng the U-rv^ard rnmer V GTG GaT CCC CCA I AT G'V/\ GGA GAG A^C TCC TC F 
<\AT A^. lCA-j ^SEQ u->N0.2^>^d the reverse pruner S'-Ct GAA T! C TCA rCC 
CAl G" " K V. \(. M t. T iX' CAG-3* ^SBQ JO NO m by stattdard techniques The 
.rrpl !.-»i'jrv tu:;Nt -.re<'ba\seentk-^^a)T!HrandEcoRires^trtct!on'^«eiOtpGAD-<»H 

CC \ " " \0 3rj.ind {fc TC^er'^e p ner-^-uOAX FIC U \ i \ s 

ckwd betv\een thi. Baml'f **nc EcoRJ resru-uun xUes n ,><• Ki"^ v , ' >. t . U ' 

itagTitr it *JS02-U)5'J0 ^'las amputkd from ihe ful. leflyt 1 1 > SI vDNA fv x^Ck usm^ i.-'^- ^erwa.d 
prnier ^ -gTG UA I (TC AAG GlTCGF GAT GAf GTA TAC CAC-^ (SFQ ID NO 37\mi 
the re%erse snner 5' G GA K FTC ICA C AA GCC TTf TaT CCA TOA CAA AGG-^. .'SEQ 
:D no "S) dn s.u*Ti4a'^ tocaoxque^ The a>rpiti1ed tragmen; cionea brnveen t^tr BaniHI ana 
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rcoRl -eunaion sit^<^ pCAD OH Hie bait ^K^mem 10«:76.n65 ! ^ as onipi!^ ^ om 
iu}\ lenglh I YS T cDN4 bv PCR uMng U.? toAvard pnmer ->'-G";G GA'i CC 100 ^ 1 x .V.\.v 
one TTG 1 00 OO-'i iSbO ID\0 "^9) ancs the r^ve'se pritner 5' G GAA TiC TCA T 
t , V \ t C VT TCG i \^ fCA (SEQ U> NO -^Q) b> standa-d technJ«>ueb J-he 

. f i 1^ i J' •'tjrncnt t icned between t'le Bamlll md LcoRI re$tncUon i>ue& oOA-D-GU 
^ !i. .^v.r-,L .,'■^^'1 Hai u^ed io H-st the intcMcti^jn c^f prev cDKA products .sgmnst d 



-OCGOA^ClACriG 



nciCAAl^GCG Air AH TGLUiGTAC " l^FC i3 \0 H ,U'd .c^nnqms 
fhe bait fh»§me!>i 774-1424 %vas mipl'i ed ^rom th. } . icnti b : .n\A ^ P^"^ tne 

forwardpnroerV-GCGGAACTAGTGGl A ACAGCAOAl iUC -\T SK:| h> 
N(i-43> ajjd the ^^^crs. pnme^ 5 -CrCG GAA TTC TC A CCA GGG IT A AA OTA G AG 1 fO- 

^SrQ ID NO 44) b> -standard teetmiques Ibe ampufted fragmefit was cloned bcuv^-cp the 
BamHl and HcoR! restnctioo sites of pGAJ>WNt Ilje bait sequer»ce was confifiaed bj- nticlesc 
acjd s^equenaag to confimi That PCR atnphficatton reproduced m accurate cop> ot the iKSTT m 
/ }5T r fegqtiencc This test detsrmmed that, as sstedtcted. bait ^equenc«j encoded an 
. itera4,ting domain jdenticai to human LYST or LYST-2 

tonvard screesvs the nuckjc acta trieodmg the mtmduced bait expressed 
Lihuni at eu.^o>4vetb%ienc glycol trans.fomiationUtOi'/ if'' m\J Buaunoi !c3 iob 
vsci^ ^TomV.in<matin?svpu ^wvJ hk: irp' leu: qui-. guL^O O.^Ll 

!n\ "t- ' ^v3nf)£;'%rt .^-'^ *"<- ' 5^ ■< " ' ' "^^ '-'^'"s'^ -f 
f/S5 . U 03/ ^ ^^-^'^ ^ '^^^ ' 

C a 4 phMi..G tr.m^io mea v.tn % ! 06. m ^ . t . . ' >N ' i ■ or i-^ ajs . >it j > t ' . 
pla^mid \\as trans-fotmcd m YULH ; 'le nvo {Ta-j-^iornc^ popj ^ sa^ t ' nu* u u . 
varddranuthcdsmtbeattlSljenmruai ed^ mi u'^.i<\chi pn>^^ n 

^vccdcnuc ^je^s, Kev. vori.) Bneilv. cdis v%ere gmv-n until mm i. ' ue tj^in . o., 
nxdt'i thai seie^ned im the pre^cRce of the appropndte phsm d% Tne tvKf na..rg su^i. ^ phu 
and a %^e^e Mai ddaied m % APD .xiedia {Sbmnan .J eds GET^^GiT4P7^0^v^TM 
Yr vvT Vol I'^A, \caaemtk. Pie-^s Nv.%v .~mer«.a onto mirocclinlo'se nsctib-anes and 
n.u'^atcc at "^0 C to^ f>-8 hoi ts Ibe Cvhi v^^rrc rea ifan<?ifir^ a U( meata beiectne t.r 'i)e 
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5r>' b I i .nt ,i^xoJrnpii\ a-^ e\rressK»rs ui the veauu v ivutlTxi ihc Mr "ru pjc*. Tie 'rati ig 
products vM-re piattu on SC (sjntissJUk: cumpJeti. ) niedja i.Ksi*5er- \Tic^£ie.>s a{)c X!tu hcil LC'- 
1904. Methods in Ye^vst Genetscs. 1994 Ed . CoM Spnug Harbi <■ L aootaion Pres^, New 
Y^itk, p 20*?> lackmg aaemne and lysmc tto ielect for suscessfui mating)* Seucjse nud tr>ptophai^ 
m s<.'iect for expression v>f gtjnes ejcKJoUed bv bmh ihe bail md prey ptasnud*), and unjcd and 
hiitidme (to seject for protein imeractions f. l%h medium is herein referred to as SCS medjum, 
lOF SL' Sdectivs madmm. 

Selected clones were tested fcrexpressson of B-galdCto^iaJdsc k> tonfirm llie- fonnation oJ 
> f r I N ^" jnteratrtoi Fiher-lift B-gdac v'M ta^e ^---aj^ '■<^'^ pcrSonne- ■ niv^difiei 
'OT JiG jfovx >, o{ Breedeo and N3<5m%th I'^H-- ; '.^ i>i> lHft'\y> J J - ^^ ^'"^ ^-o^'-* 
t. o < u>c ^^vii c n<.ht;J s n o ^CS p ^ i ~xhi aj.d fer>, rLtoJ o . h^iniiii 

tamed a \ !b!<; biue .."U th-^s 'epre-jcncd I \ SI tupst prptein 

<. ei! 5n colonies positive for protem mimctton coatauocd a mtMur>j oi JNA-bjnding sxid 
activation-domam piasraida These ceils were regrown as smgie isolates m mdmdsul welis of 
Q6-VfeH phtes Ten micmhters of each isolate was Jysed. the inserts wtthm The pAD-GAL4 or 
nOAD-CiH for the activation donain plasmids and pBD*OAL4 or pGBT9BS piasmtds were 
aniphfied b> polymerase chain reaction xising pnraefs specific for the flaiikmg sequences of each 
vector, and approximately 300 aramo-temttnal bases of each msen ^^as determined using an ABl 
377 seqatenator. 

Conipat ESOH to biown ijequences was made using tbe "BLAST" i>ofivvare program 
publicly a^ailabie through Uie National Cemet tot B'ote^tir>oiOL\ 'ii-'-'^aiu i A summary of all 
I VS1 and LYST-IJ interscttrc proteins hduvin u e ». vTcs.xmk .^g .i ici .ct n>.' ounusn o! 
L.'^ '^T UK nm.^ ^ iKsn vrK mjuo'* . ' '!s<.v k^^' start m es m v at,t>viaiic 
'Rr.ar-,;ro hi t>c i > ^'"^ 'unw \ m able I 1htr deietnTuiui »> cieic a^'O feqaer>,e^ arJ 
ccrrcspo^JmL -.Tt-ia scsd -v- w^nw > o£ 1 YSY-2 and nQVej LIP mentioned imeracting proiems 
iire s^50vv^ m I- lish. i-i i . respectvvciv. 
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TABLE I 

Table i a. Protein intefactiOfiS identified by fonvard yeast two-hybrid screeas «si«g LYST 
basts 





L \ - ' NAME 


lYST-?? 


t-fUMAN 


STAR! <:>•■■ 


■■■■ OK t{i rs 


VJV \(\ 




FUNCTION 


AC"ilVATJON 


ISOLATES. 










iX>^■!Ai^t 


bp' 


ISOLATE 








LiBRAKV 






usr 






i-etai liver 


! 




















uafnekiiJg and 












signa! transducfion 










prcaeiti 


Vesieuiar 


heai iiver 


ms 


] 






iittfficking and 


AsJufi heart 










sfgaal tran&duetiOB 
















zm 










Fetat isver 




~ 








fe-asbrai!) 


308 










Pe'ai '(vec 


322 












342 




LYST 






Jietatinocyte 


1607 






{U4i«3S) 












Saseis fciaas^ i ! 6 


Phosphoiyiatimjc 


Fetai brain 




2'i 








Feta! Siver 






















sigRzi am&duetism 














Aduit heiirt 


1 


14 








Fetii kid-jey 




1 




















fesai i}rair) 












Petai brain 












fatal brain 












Aiii;;; ties.:-? 










cC!!iir3.ction 








i..V'>T ! Mf-- tMK47!;j 


Ribo-SortsBi f»t>ictn 




5! 
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116 







S3a. fos 
iranstersnasson 








6586^7449 


Hepatocyse 
growih raster - 
regulated tyrosine 
kinase substrate. 
Mrs (084664) 


Vesituistr 
trafficfctag ana 
ssB,nat traasiiucacn 


Feiai brain 


309 






UP ii) ^rjG 






! 


7 


GBDRi 


rektedpretem 






4 


mm 


Strafiar £« iyrosme 
kmse 


Heart 


i 

m 


4 
I 



* According to GenBaak # U6n 1 5 (L YST). or GenBank or BG. # in coiutan 2 { LYST-IH). 
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Table lb> Prot«j8 interactions identified by reverse yeast two-hybrid screen* usjtig LVST 



DOMAIN 
FSAGMENT, bp' 


i ST- IP 

(GcnSajik 




HUMAN 
DOMAiN 


START or 
SSOLATIS. 


PER 
IS05..M~ 


LYST 


14-5- 5 prctsssi 


Vesicular traffiekiftg 
iransductioit 


Fmi hszin 


356 




HSi 

iX573ski;. 


9»>% 5, 100% S is 
.sig?!3! trs.nsdsjcti<5S? 




45.5 




CaiiKOdysin 
(D45SS7) 


C3-'-t»jndiag; 
vssicatar tral!ickitig, 
sjpa^ transdeetipn. 


Falsi imm 


479 




Estrogen 
receptor-reiiijed 
pTsmin, !jERR1 
<XS\4i6i 


Signai jran«d«ai<>!r. 
aaciaar hormofje 
receptor, 

iraascriptJon factcr 


Kmlbjaini 


9.'?o 




LYST 


^3MKi alpha 




Fetal feraiH 


2121 




LYST 
40S9-482J 


i4-J-3 protein 


and siiinai 
liafiSiiactioe 


Fetas btsm 






LVST 
6586-7449 


!L38950 


Nuclear prciiftjii 
tfBnspott; has ARM. 
HEAT repeats 


fetaibrain 


3970 






l&ecr.gtami ie.'ni uoch 




475 
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DGS-1 




Feial brain 








norbin (ABOOfil^;''! 


Fetal bmn 








^ii*- . ! S > . 
hSJiian TGPTOA 
prote !5 HJO"!39<5> 


retai bf^iifj 


s 




(FIG :> 


r, ^ i ' )" 

hactenat uP«iora> f 
(M2<>414> 


Fef-ii bravrs 


10 
21 


1 

|. 


' '=4 .el 
<f«G 5) 


62% J, 73»'<.&,8^>, 
; human: hnR^fP^ES 


PetaJ brala 


4% 




i4P5, novel 
{Fro,*) 


(2Sit30) 




48 




L!P6, t)Ov«fi 
(F3G 7> 


vtrai or8i««BM&2-3 




1 




mo 8) 


human TCP i OA; 


Ffeeii tesits 


i 




UPS. nsjvel 




Fmlbrais 


1 






^>-- o^e 
4, 
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SV0 99/Smi 
LYST 

(BEACH dtjmciin) 


Airophm- ! 


f (9 

Causes ORPLA 
(SfSKijVs disease), 
vesicic: sranspon? 


Feiai brain 


Mm i ■ 




Sigfiai irarsEciiJCtion 


Feta! hrsjti 


1664 






l.Inkiscvvfi tuftcnon; 
;der../".!niiiifity 










RNA-bindmg 




im 




(TIG 




i 

I 






6i*t^ i, 75* <■ S, fSO, 
A'i?/J«p«f etc- ! 


s-e;3i brain 


lib 


! 


LYST 


Cssein kinase ii 
fM3044$) 


Phosfihorylation; 
Vftsicuisr EcaffsctctHg, 
signal iransd. 


Fetal brain 




! 


LlPb. .novel 
{FIG. 7) 


'&:?*/a{.«>5V8S, 139, 
virai protein Nr>2-3 
(l.'-4.160.}) 


FcEai. brait) 






* According to GcnSauk ^ U676 1 5 iLYST), or GenBajix or FJG. ri m coiunirs 2 (L YST-iPs), 



#AA designates the number of amino acids m the region of LYST-fP. for which the % 
jdentity/simj^amy is shewn 



Table ic. Protein interacrioss id«atified by reverse yeast m-o-hybrsd screens using LYST-i 





L.YST4P 
NAME 


LYST-iP 

r-UNcrroN 


HUMAN 
BSNDiNG 


START C f 


PER 




(X7S202> 






!63.1 




LYST-: 


i4-3-:. rrcseir: 


Vesica isr 
tfsfr'tckirfg and 

signai rr3nsdiicti'»!i 


feiat brain 


356 






Sig^a! transduction 

dissocmsiot! 

itihibitof) 


Ketai brain 







According to lIG. 1 (LYST^). or Oet^BaQk # in coiums 2 (LYSI-iPs). 
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EXa,MPLE 2: VERIFICATION OF THE SPECIFICITY OF THE LVST;LYST4P 

INTERACnONS 

To test for the specificity orbait:prey interaction, two geneml tests were fsrst performed. 
In the first instance, YULH yeast ceils were created that express llie mdividuai plasmids 
encoding tha binding domain fusions of all tYST-interacting preys. The trausfomed hapioid 
yeast ceils were plated on SCS plates, grown overnight, and examined for gstjwth, CisH$ that did 
not grovv comaiited LYST interacting proteins that v^-ere not seif-activatiug faJse positives. No 
growth ws:^ fousid f^jr ali proiems tested, cmSniiing tiiat tliey were not "seif-aciivating" proteins, 
ihat is, these proteins re<|i!ire imeractio" with a ,sfecartd protein domain for a functional activation 
complex. 

As addMonai, prey selr-ac'jvsjion test. \ ltL.H and N106r hapsQui yeas!. traiistbtmed 
with LYST-inteiMcting binding d'i-Ti.Lr-! ,'r .iCtivjiniig di^n)?.!n fiiS50K ptoissEi prcv:;, pfcrificcuvciy, 
wcte grcwn c-rs SCb rriodu), ,ji:d s fisier-hft beta-gdiactosidase assay wa'? pc-ts-^rmej o-:5 the 
selected hspoid coloaieN.. Colonies tiiai did noi turn blue contained non-se!f-aciiv«tlng prey. Oniy 
coionies passed both tests for prey self-activation were pursued. The speciilcity and 
repioducibiiity of interactions was evaitatted in a matrix-mating test. Bindiog dorsiaiij fusions 
with baits: (forward sereen) prey (reverse screen) were re-transforiued in N 1 06r yeast and 
growi in YPAD medjorjj at 3Q*C. A matrix mating test was pertonned by spreading bait- 
containing hapfoid yeast over the sitrface of individtsal YPAD plates, followed by snperimposiag 
prey-sontainiiig iiapioids in a ! 2 s S matrix, and incofaating the piates overnight at WC. Each 
piate contained positive (knovvn protein insKractioti pairs) and negative controis. Resulting 
diploid colonies were replica-piated both on SCS plates (to select for activating and binditig 
domain plasmids. diploids, and protein inieractsoni; ) a,nd SC-i.eu-'l rp plates {thtiX were used for a 
fi}ter4ift beta-gaiaetosidase assay). Sait."5 and prejs from LacZ-^ dipioidi growing on SCS were 
seqtienced. If the identity of a given bau-nrey pa:- nuujJieJ '.r.ai .ir'.;-i;>ed in an initial screen, iiis 
interaction was considered confirmed by tha yeast i%<.'0 hybrm njeL^iod. 
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? XAMPI F \\ \i \ Ol I it) >l Ql LNCES LSCODiNG UPl, LIP2. i 

UP?, LIPi>, I IF-, i |!>8. 1 iP*^ .ir'J i IPIi5 

GE^Oi.\L FROC LDl RE J OR I HE ASSEMBLE IDENTITY SEARCHES OF 
THE SEQUENCES ENCODING EST 

The human bSI assemblies were done b> asmp; public availabk HST ai&sembl^ databasev 
such as th? N^if>fniU Cenirr for Biotechnologj Information {\ C,B L') Blast 2,0 SiJt^v^ase prour*U5i 
{Gish J 994-1997, \!tschuU^a/. I99Q,J ,Vfo/ 2IS 403'41{>). Sequences tJjat aimned wift 
95% or greater klennts at the nucleic acid leveJ over at least 30 nucleottdes of their termins wer«, 
utiliitd "'iK ^ ' J \.3 vu? 'v-.aUi.d m cxmisjoo os ^' £Mcr3<;u'>'i a* the vtqu^^ict. i iss 

vk"<.i.Ui<.'\<. t ;<HK ii^g t J-^ tiK cLiJvia cv«,'i^!OiN ' "iO '-lit. i<i,n<-e v^c^s exttMiJjf. i i i-'i'>."^t!oriS 
litjtii 'Hu c'ls, Sv'ki^^v 1S.X-V u^n ?i u'Si^d iXt'^r-' I i>' h<~ ^ "-mh ■^cqtjeiiLe v^'s, Oi'>rcr 
detected, 

ioftv^ars p'ograt^ t^r tne jaentulcation of orolem cndm i rcg'cn", !:^% c^it4<'>as<; s'Tsiantv s^areh 
lUish 1«'J4-19«7, Oii,h and States 3993, ,Va/ Gmet S. ^66-272) Hus. Bio^lX pxogmn uses 
transtaufs the I>N A 'sequence m all six reading frames and cortipares Ji^e timsiated pt otem 
s,equence with thoi.e tn protein databases. The st^atisttc^l sigtiifimce is e^ummed under tht 
assumpiior that lbs tfqm>alent of oue eatire readif?^; ftame m the querv sequence codes foj 
protein and <,;gnific^nt ahgiomsms wUi s«V(jhe Qnly coding reading names Sequences 
prcdiiciiig hign-scoinnsi i.egiTiei« j^ifs are showti 

Furthermore, the sequences were analysed tot open re^mg frames mn$ pfopr etarv 
software that transktes the DNA sequence m ail si\ reading frarncs. of the (as&errbled) DlN A. 
sequence ysmg the bt^daa-J irep > ' r s l<Tii^i(;vi I;* 

directii^naMN -cloned htrar c\ a- J * .„s w sO - ' > f * \ a^sc'mbi!?^ '"'^T i-> 

f V. p< o.x ,..Uiti ' irdTi.es i, «,^Ri s' ) iouno H' kc «.oru t. h.t'-'K v^b 'U;^ - - \ . 

! 0,' ! ru r 1 1 - " I'C' fur ■'0 amsiio acads {oH(>v^. nig m t a'oi ^ UOfi 0£ J" h 
) viio" fi-'£duop''je encoded at the 5" end -vvere defemnnea he poN<<ibic protesr pr J. f 'm. 
were conipired to ^equencij^- in proleui data ba^s using 'n^ BLAST? 2 0 software ptouiam 
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t<i^) f M VI! t; ' ' ^ ' <• t ' ^ 5-4!vj) Protei. sauenceSf w si- 

h' , ' M<;,t' 5'i ;>etuie:^£.e aji.iiw s ueie periLr T^ed aftrr n( irx" trig ..t NtJiwV^ o'lcn a.Hiii u 
t .jiiv I V pro;t:in j>equence v^as tvrnpared (a pre\ loush tiractcnzed pwietn domains present 
i J ihe B10CK.S asiJ PRODOM motif databases {Basroch, i^^2, Xuch c Aaas Reinarch Jt) 
ZQl 3-2<»l 8. 1 kmkftff and Hemkoff 1 99 L >\iidt:ic Acstis Reseatvh 6565-0512. Nakas sua 
K.U5cnis<i 1992 G^tmrntcs N «97-9K W^Hact? and Hemkoff S^^^X C'^fftw 4 <^ 249-254 ^ The 
BLIMPS sofkware program found matchesj to euiries m iha BLOCKS The BLO<*K.55- ^ujaiysis 
al g' s S!} } Jar sequej ce doiuajns foimd in proteins and revs&H tee corresponding prcsiein 
fain'.ie.-v tii ASl P found mutches to entnes m the PRODOM database The PRODOM 8rialvsi<5 
(1 \p %N s -""e ,Ji<;^^rj-'eKt thai constitutes protein Jomatns vMth high idem tie*^ aikI ?m sLinues 

EST ^i^ ALVSIS 

hS"! co5ij I > 6.e7 gjpl j 

4^"^ mdzcacc ardcgiOHs 5'-52 nuvLotide::*;, iaentjca., were mentulea mscTacimg 
w jih ^ \ SI (.doriajji 6586 7449 I he»8 tour frequences overiapped m a contjg ("i^he^cin a ccn*ig 

deftaed a contiguous regioi of sequence tde ttfiabte by a series of assembled overispp^rs 
DNA clones) ^ 501 bp locludiag hansan EST AA3329i6 (1% bp), micleotsdes 266 to UA of rhe 
conui, wrt. «>9% identicdi to nueieotid^s 1 fo I9te of AA33*.916. Ti e I'-etjd of (his coistig (282- 
-01 bpi overlapped with t%voFSrs «J8% identical to nuckotkies j-HB, 90%to aucteottdes 339- 
455, and 7\% to nuckotjd«j. 2''4-455 of the fauiuan EST AA453346 ^453 nucleotides) md 97% 
kiemiea; to ti e hntxm HST AA447226 1452 bp), both tamally obiamed from ^.htmsaj Soi^s 
roiai ieu:«i %ve£k) librarv (HHIief ci si . i 99'^) These ESTs overlapped wim the initial 
sctji e^v;.^^ o^i a "^^o bp *.unt,ii. CST vg50175 «^~+, that could I'ul be extended turu er EST 
vtiM^l ^ " s ^Q^sci^ '-if nu(-\oude idtr- lu^ noti'<!c 1 cAntipiex p j'^cn ' t,p ' IV K'trB^k 
aecessiori No, M/j5u6'}. 

^ tf MiU'K 1 ' 0 I ^ JU'>".\ 6 x!?' J ttOu ""^ J •-inii <l'''t O t V v.- J k'i 

) > .cM< Ji ^ ^ r oi-- \ - K pruk'!!MOcnB<n - \o >."^ ) LIP- 

t ^ v!iAv\<; i:<t)'Vc idemirv u* t,um?n xpIOa tsroietn KieaRatji acces'^ioii L'D3 
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(slucleoucfes 89 w 194 of UP-l and fu;cieoiid<;s 286 Jo 390 of li03399i Theretbre, LfP^ l 
.a-prestnis a novel protein %*.iih hoinoi;.'ii\ lo nii.'LLB.; isi)d hurj-isr; Tctv] 0 prou^'r.^. Imecan-r-g!;- 
..uioihei: i..YST--ir-£cr;ictajif. 1.11*-" (see iatet m ihisi diaptcri, .shows horiioia>g> so \hc ^siYiUK)- 
temuiial region ofTcp- iO, The nucleotide and asuino scid seqyenees of LIP- L are siiovvn in 

Three j^eMueficcs <cg50J ^6,^4 * 44§ bp, cgSOH^ d6 - 443 bp, cg50t 75-c"3 - "^S0>, ^^yo 
X cal " r§raci?G wuh LYST {.658=6-7449} These three scquwces overlapped to torn a 464 

of iS- s i „mj.^ „s;^v;tirK "^6"*^^ H 842 bp t^CuraOcn nropnctar\ ^rsputi'si eJ) Thu ' «;v,mb*\ 

iCOtTC'po-'J!n^''tv> n.J.ot'i.'i-<- 1 "^tc 781 .n huuum v<sb<.'o>t?I\ h ^'^'^'^'^ o) .n.^k't'-tc so 
.T<si! C^T 'i?. 'J"^ (.vorrt-pot Us'ig 'o nyclfioUties 22 lo 6"^'* fj tmr r a h-cj^.v h i->~^'^ 0> . ia 
n^icieol dea 1 iO 504 kor^ TST ^.4.20353? {correspoftdiag to aiKio^tUCi 98 to (>*i2 n iu ncn 
<,ssc!ub^, h".6'''5VQ> 1 ic o^t-Mdp ihc p c% sequetjc^ a«d htarur a«5sefnW;v V6791 0 ceated 
? cv^mig Ujat could or oc tijfther extended by databaific searches and -was used for further 
siialv^is Th contig showed no sigfitficant sinfiiiamy to any gene of know* function b> Blast \ 
An open reading frame couid be tratjsiated from nucisottdcs I to 552 ot the conug The 
resuluftg \ 84 mnroo ac{d$ cow oond to a C-termjnal or core regiot) of a novel orotetn which wa, 
ui^kd LIF'2 Am »o idd% 24-133 of LIP-2 ishuvt 40% tdm tv and 56% sjiaLianty to amino 
siCid!>2 inofbactenalribosomalprofeiu LI 7 <0enBaiEik accession Mo M204i4) Iherefoje, 
LIP-2 repres^^ts, a novel human proiem vrtth simjiaxtty to nbosomaJ proiem LI The nucleottde 
and amma acid sequences of y 1*^2 are sho^TO m Figure 3 , 

LrP,?>fHSl'cg5013 6x1 Q) 

s u.t >;iue u •<.<. v . isc unlc ' tjsuxi micieotidev i 'n 44', r-t hi' i, ,i t^ial tuig EST 

W-iu^^:> H^iii* ^'t ' »' i^"^"^ i>ifc \^a5hl-Meick EST Project osrea submtssfnj to 
CteaBdEiKbucieot}de\ I :o 382 f om humm endothelial csli EST ^A446837 (Htilfer ei «/ . j9Q7 
Wd&hl'Akrcf. EST Project I^O"? I npublished) {conre^r^^ndmg to jucieouae. ^28 to 87J5 m ths. 
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'81 jii mc e,\terj!.kd bcqu^nce;. mickoudes i to 422 iVtim P-S T \4*>0*^3 frons ct humas mviitipie 
^cierosjs !jbrar>' (HiiHer <-{ ni . t'?'>5. The WashU-Merck EST Projecx. direct submjssscn to 
GenBank) {corresponding rtucleoudes 779 to 120J in the exwsided scquescei and Eiucieotides 
! to 504 from EST AI0<J7o54 frcni ii iiuinais bfain library tcorrespusding to nucleotides VOO t(> 
5410, Tlie fragtneiit tnteracusig with LYST starts at nucleoiide 345. The extended sequence of 
1430 Ejucieotjdes was used for subsequent analysts, NtJcleoiides 2 1 3 jo 59*? of the extended 
expressed scquisnc^ stiowed 74% identity to Ruc!e<.nides 3589 to 3975 of rat Olf-i/EBF 
<sssodatsd 2aSnger pratdn R,^^/ iGcnB.3nk accession No U*)2564i 

Anopen readms: ;].3r.,^ . - .!59i Tht\.MOS dmino 

ucsds representacorc c! ( -'ori\ , r^^\vf 1 u.' .a-'se! . \ s o v.- ^as ci-^i^iiaied 
Mtjk^ acids to .<£ L ~hf>v>. idcnuis and 8V . -"inolirstv to .ynni',' achis lOJi to 
1 1 of tiie rat ?'n finger pmie^n K^:>ar Weaker homologtcs {40 to 50*^^) W(,re seen tc different 
zmc-ilnger protesns of several 5p^ciis Jist-restsngly, comes-ved ?mc-finger doma-Jii exjbl in 
either proteins, eg,* protein kinase C aad Hrs, tisst may be associated w& LYST, Therefore. 
LIP-3 represemts a novel hmmn protein with homologies to rat 01F-1/EBF associated Zn finger 
protein Roaz, The nuci^sotide and amtas acid seqtJfaices of sare sho%vn in Figure 4. 

One identified prey sequence (c:g50!36.a7-i-, 243 nuckoiides). imeracting with LYST 
(6586-;-4t?5, vsss: 9""'.^ idtfnucaS to hyman EST W2254L stanmg ai naclcot.de 63 of ihf EST 
Ttiis EST of S'J9 aucieiViios \^:5;<; mssisHv obtained fr^m a humar rctuu libtaiy (Viavk!.' ct m , 
19$&, direct > ^ to o^^jJii-.k > FSl Wi:*'^^ I c> iV.ajrcJ Cjim! t a: .ru could be 

extended tssirig S "-r^ \-\f!uuj:s ? /fOf i.;.chvtK;t.'0 A-V-S^o^o ( J"^ : jclei>tiUe's''t ASIS)^^^ 
i,3]4 cuciectsUeSi) and AA252768 i485 riiiCieotide^.} to a ;f21 nucieoEuie i^equence. NxscSeotJoes 
b2" i-> ^-r, o! tri;> asse n^^'^ ^v.te saemtcal \'> -.ucieonae*; H 5<' .07('' ^)f hunKui LaRNP-Li 

vJr^er a'<X5r^g t'ar'^e,^ Cv>uiJ he tr^skted tfom tliis seauemc :n nil six trame^. The 
iongs.'^;i >.'Ri ■.ojM f J^s^■^i^h^Jed in ittaw fj»m nucieoudv.' ^ ! to HvB. 2*^6 ammo acids. As the 
pa»ie»i iraaslauon depicted does, nv.'! bcgm wuh an 'A TG" jtnitiaio* sneiiiionine c<sdon, we 
ssurmtse the protem sequence encoded by nucieotjde residues 71 u> 89$, showr.. represents a 
C-terminai pretetn fragment, wherein the N-temnnai prs3Jv.io sequence iv. nm represented in the 
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\in-r!v< acuii to ih? tsf ihb ?7t> amine- acid protein \^er>; id^mscal aiici 73 ^.mibi 
humasi protein {GenBantk accesfiOK No X?8 \ 36). LlP-4 represents a nov^»L protesn 

with suniiarin- ?o human riboriuclear prcnems. The nucieoiide and ammo add st'queoc&s of LiP-4 
are s|j<9>«m i5i Pifa?* Si 

One laeiitiSed prey sequence tcgSO \ "^5 c7, 450 nueleoudes), mteracung nb I YS1 was 
n'jihh homoiogous lo 4 nujitbcr of \rjowrt FS"^*; 1^8* <» tdentjcal to human cDNA cioae 

> - ^%itch !- 48(i ruviv > ' s ! <tiVH afaU'r.cd uom ^ M at jj^eiu 

nsMc^mhci -i-''^^ r'^lMih ^ ' . QO" W dsnU NCI hu'jMn . S" >o,e5,. dsreut 

NUta\s V I'l \i-£ H^nl' i 'Jt'"^ 1 uknnc^i n. t M lii^N which i ^2'' v,^ordu-,a Jnas 
nn'^i s -"^f")! <..Mo -51 irtant rrabi '^ra'-^ i Uiliier t U <shl NCIi i .-si 1 S 

afld v<.*= lit ^1 V <, hw'ifted irom an »nfani ora » librae (Hilher <.'>' >.h ! > v\ L \CI rm^ai? 
EST Pr.sjec*, atrect suhmis^jon to (jeniisj^K 97% tdentscaji xq LSI \A0'^2^-21 \-<hwn 
ftUt^seotides and was inmal'y obtained from & fetal heart hbrary, 97*0 jdentaai it EST Z3<?995 
whtch ii. 38 1 ttucitfoades atid ^as imtiaiK obtained from a human heart library, ana **7% 
identiCxil to FST 260661 which is 242 tjucleotidcs aiid -was inittaUy obtained iroT a uumaa biood 
i,ei* libr>iT> I Tliiae ESTfe assefiib5ed mto a 8 ^7 ntideotide sequence, and this sequence caisid not 
hi (jvts-ndea further by database ieatches and was Uitsd for subsequent anaivwi. Nucieotjdei. 5S5 
tc ci th ^ 'iequeoce' vsere 60% identical to naeJeotides to 1663 of S" cs/e"isme NOP?? 
ge! e 'o' ^>st: M ri i Uv,kciAr r<otein (OeiiBarxk 3Ccei»sion No X?624$) 

s.t) ojx re.i i t^ m. siarisn^' t -rethjonine codon wth a Kozak conssnsai s<„qu5;nce 

Vi t'^-L.^ c-t *his '^en " ' t, iCiiu sctjai-^vv corre^ponus u a ™ ! ajnno at. u r < ^'.'^ v.. 

d ^!ia *5 ^!n£ > aL,tti« 'it j L i? ■> ^'i f iacii'ta isd '^i ^ i lir << m lo 
d - . ^ .i )icpi,v?^ SS^aaiOenBarikavCv-^si n \( . < 1^^ 

T in 1 < s^raipv.'-! d^ '"rcd'ctjon prcj; am . t idiC'te mat the.t, ts iu si<-'r. pevi s 

£ IS fo.tv-i S ' ji.g BI OCIs-S pwtmi dotnatft an<<l>s>b. L]^ 5 has hign probabthTv or i,t.>.iTajni ig 

1 phoi.pnor\ UiA. p\ftdo\ai phosph-Jtc attac^me site {vtrength - 1682 iCt^r; - " {16"'') IJP-'^ 
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(VDikCScriis ;i novsl hutTssn protein. The micieotide and amino acid sequences of lJP-5 are shown 

m Fmus e 6. 

Four juenufied sequences (cg5Ul36 p - nucieottdes,. {;g50n6 g"^ - "^04 i^ucicoiidvii. 
cg50i36 - 4^6 nuclcoxid&s. aad cg5013S.^2 - 160 bp) jmeracttng -wuh I Y$T {two v'l-ere 
identjEed lo mieraci wnh 10576- 11 61 1 aad tuo were idetiufied to smejract vttth 65So-"44Q'^ 
Fhtse four sequences lormed a contlg^ jaeittScal to th* longest seqaencc cg50156 ^ Nucl-soudes 
1 *>6 TO 4S^> 01 cg50l 36 were 99% KJemical to nudemides i to 3:;0 of EST AA4601 ^ I {^t 
XidCciyl.a^s HiPjc' i ; u! Wd^hL-Wl human hS>\ Proj^e., Jiscs.* hmi^^i i j io 

A is as..-tinHku {^or > fU't..<^o idc;> -486 ^6 f"-' ano n.tvieoud^s 

""2 -:>8Soi \A*f^!Jr^^ T>>v'v\'ona^Jsv^ i '-^4'; k'c^ in s,'>ei ior suh.cqJs;^l 

nudeotides i to 488 b'hiv%<,i. 8 < dv'h . ikkimj. ^ ''^"^ t>v i ^psi-autu-j! !C5ro;ein 
of a horcer (. ,.se,.(':c , .n.< sun-i p'^-^ sn-!'" ^ (Uv^nbi-k .cc£\n oi' No I 4">6vn)and 

nacleouaes '^•'^ to 406 showed ^^0% identjtj w mickoado 1 7 to "^"'S ot pratei is p54, p8o and 
pl25 cfthc bo\<nc virai diarrhea v^nis (GenBaak accession No, Z54311) 

An open reading tarn's could be aaasklcd froni nudeoudes 2 to 583, 194 ammo acids. 
Ml open readmg frxuae wth a kozak oonvessus start mcthiomn« could be troHskied from 
nucieotides 1 1 to 583, W amino acj»^ These 1 91 ammo jscids repressent a novel protejr, whic'i 
was called I Ammo acid* 3 to Ul C?f UP-6 s.how 93% jdmt!t> and 93H similarity to 
a>^i?w acids 54 to 1 98 of th*f \ it&l (|jej!t! vjrtis type 3 j nonstractlirai protem Ns2-3 iGenBank 
;jccessJoa No. r43603). Ai«iftO acids 28 lo 132 Jir& 97% honologou t.-s ammo actds. 12 to J 26 
of tht ftonstmcturai protem p 1 25 of the bovm« virai d an ^ x <~>;ss,< in \o 

7543 >0 B! OCk'v 3nai>sis searchms for similanii^^ 'c '.I -> N p . jk snow^ i sv. jt)^ 

NX) "'^.."ti'to . L'P-rvrepre-em-^amrtei hii~ w"" n <irj*\ V-> \ir ! nnrsTuctura' 

f 'ou rss i tic iu't. i^iouiie and ammo actd ^^iquences oi f IP-t^ are shuwn m F igare 7 



SUSSTO'CTE SHEET (RULE 26) 



womrnm 



S2S 

lJP-7 (EST eg50n6.a5-) 
Two sdeoiified sequErm^cs [cg50l56a5 (445 bases) and cg50i?6c4 {451 b;}5es)j inierscl 
With LYST {63S6 - 7449). Aligns nith EST aa62709« (NCLCGAP3r2 Hs cDNA 499bp,}, 
nucieoUdes 449 to 155 of cg50l 36,a5.b aUgn witfe ijucleotides 204 to 498 of aii62709S - 92% 
idenuty over 295 bp. Alignment created a 6S3l>p conug. No signiScant identity to my other 
piibUshed sequences coaid be identifsed. Nucleotides 627 to 227 were 62% tdendcal to 
Rucieoiides 342 to 738 of the mycoplasma Kominis vaa (pSO/adhesin) gene (GetiBajiic accession 

An open reading frame couid be translated from nucleotides 2 to 586. These 195 amino 
acjd^j correspond lo C •terTT'irs.U or vore r^tgi^ni p-'v;"! rr 'fein^ which was cai led LIF-7, 
Amirso acids 5^^ io ofLii"'-'^ Vno^^eJ ?0"» idcrit:tv i'-'^ » sirsiilarky to amiiio nc:-d'? !&j to 
"0-4 of the ht!m.i'-i r-cotnplev protesx^ i U'P^iA'i (vJctiH.-jj.x .;or; \.,> ^ JUV^'-i^'j ArTi>no 
aCEGS iO to l-Sv ofUr-"' shuxvCvi loeijtiry- and 54<-Vb SHnihiity U) ;irji;!v .-.cidt- 4(}3V to -+461 uf 
■he b.unxan tti>^hoh>ulsn iTIU IM girnc. (CtenBaak accessioa No. 1.09190). .\fnit5v.- cicids 6 to 186 
of LlP-7 showed 2B% identity md 5 \% similarity to amino acids 23S? to 2S90 of the humw 

OUier homologies (-i:50%) were: found to sevei si eytosfeefctai proiems (e^. layosia ] 
isoform, kinesin precursor, cytokeratin, caidesmon, N'lJFL tropomyosin, netarofiJament protem, 
kinesiti-like prorem KIFi, myosin like protein MLPl, ^ponb T) and to proteins involved in 
vesicular transport (imracditiJar protein transport protein, nuclear ftisiori protein BikK 
syasptonenuil ccrnpiex proieifi), BLOCKS anaiysis showed homologies to postsynaptic 
prottsnSv gas vesicles protein, closterin proteins, clathrm Ug}« chain proteins, tropoms osin 
pit>tetn ajjd imeimediate liiament protein. Therefore. OP-7 reprcscriSi^^ a ;io'> ei protein with 
homologies to the. amino-terminal region of Tcp-IO and with hon)olo«jci; lo v\tv.>skeletal and 
vesicxikir trsnspon proteiii^-. It Is interesting that the LYST-Jitt-ractrini \AV-\ -^how^ ■■amil-xnt) k; 
the C-terrsiiniii region oricp-lU. The micScotide and ammo scid t;cquencc.s i.if i..iP-7 axe shou-i it) 
Figure f. 

OP-S (EST cg50B6.d2} 
. jd».'nt{:!ca bettot- x-ei tcg'^G! S6c6 a«d ;g50n6u2) inieraaing with l\Sl {<>SS6 
~44'5) -inov-cd no sjgmftcam homologies to published sequences* The mteractmg sequence a* 
'Mii> nuckotstles. n^mad ceiU 13tjd2 wab used for fUnher analysis Nucieottdc^i 27 *o 244 o: 
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H ! %r e'"\ ! f'wotioi > o E k(.it.<.!es I U5 to 5 335 ofthehumati RNA. torthe 

An open reaUmg frame could be irarsjiated tn>m nucbotides. 5 to 15<J { rese 1 19 ^rnmo 
ocici'i cu! ri,{>pctnd to a C-termmal or core regtijii csf a no\'c{ proUuu winch v^as caUea Lf F-$ Ofi»y 
hamoiogies to knomx proteins coiiJd r>e round The s.£rongesi Biasi score. identuj and 
t>3% "^imjlinrv usmjg BLASTP. \^as tmxxd M^seen am^no acsds ^6 to 50 \n LIP-"^ anu arniao 
acids SI '0 i02 m g (frvctola^is cumcJus (j:abb5r)c\$tcme«chh&rketatmsi,<:^cjsted protent 
(GenBank accession No, XS0O?5; LIP-SJ repr&setite a novel piotem. The niicleotuk and ammo 
acid &eoiiences of UP-S sje s»bown in Figure 9 

LIP Qu ^.g')0}7^c{n 

> 1 >vMv s ' if J { <,V'HiK !o f\ni>-.nea c\pn;vst:d '^eqiieni.v,-', hii'i.kot!ue* 3 to i24ot 
cox^1"- 1, vvn. ue-tui. ^ nut . tucs 7^. *o 59-4 ot she <?\,>rc^s<^d Nt.;;„e!Ke ^^1347 
i 428 naclvjo'ioiji,. HiJUer ts! , 1 995, \\ asbl'nNCI human ES T Project, direct submission 
OsJiiBankv obtained from a human aduh hmn cDNA Ubmy -and otlcleotides 324 to 43 ot 
cgSOl 73,c; i were 9S% itoical to nudeotides 1 SS to 468 of rhe estpressed sequence AA628560 
(468 sucieotjdes, HiUier st al ^ 1997, Washl'^NCf human EST Project, direct $ubmmfon to 
GenBanU, obtaintd fmm a huraan total fetus cDNA Hbrary These mo H5;Ts assembled jnto <5 
4 i 8 nuci<^ot:de sequence that could be extended ftsnhcr «sjng ESTs AA041 634 (949 iiudeoudes) 
.iiidMX'iiS:; 322 nucleotides^ creating a i2"?7ntJCleofidt. sequence Nucleotivie- iOli? o2'?5 
wer.; "V^ 'otNUJc^i :o hunian CAGH4 mRNA (OenBank accession No. U80 '4o} and r.uoieotiGcs 
JOSS to S2|f shcjv%ed 69%jdenth> to nucleotides 523 to 10S5 o^Xenopus Iae\i5 da\-t>pe 
' ipo ,'icit:i>prct,;!r ef-i (GcnBarn^ <j^cfi%!cn W IM6800) 

i'i t.Ki!K 'a' c *,v) J rt, .'J' latcJ .'^rr 'hi sev., jer sn di s ^ ttv^^ ^hc 

Iksv)R uiert f^'vi :i> l(<n>^ -tie nsosi sutniartiv to kp vuiKu)-^ u"t u! B.t^iiX 

Xji^fT^ i.Ks 'o .is6 '-.lO'.'koa fi5*o uic*mi:v , Slid iirniartx to ammo J '■' 48 o 
Xt-'v. <.\ - v.»a\-'\pc .sbonucteopsoitin t, r i iUenBa jk acvcrssion \o < i* jms 4 + 'o 
idcit.'v old '>S' *>i,intjlan'> to the huma:^ st- > pioifiin sG^nBiink accession No L6Q>46) Uf 9 
rcprei.en's a >o\ <:} hunxon protem \^ !ih sijnikntv :o tibonuv ieoprotfms- The nucteotaie and 
amsno ac;d '^eqyences of LIP-9 are shown 3s^ F'uure iO 
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Seveu sequences (cgl52082^d3. 273 nudcotides; cgl 52i06„n 1. 392 nudeotides; 
c^\5?,mj9. 360 nuck'OUdes: eg lS2106„gI,247 nucieottdes; ts;i52I06„,g2. 369 nucleotides; 
cg}52106_e4, 351 nucieoiidas: and cgl52106_s5, 32i nuclcetidcsK 99% idemscak 
identified interacting with LYST (9037-95S5), These seven &eqtjen.ces overiapped in a cotitig 
{has was 392 bp. This cotiug included EST R17261 (373 bp5 iniiialiy obtained from 'dix infant 
brain iibrc-ry (Ihliier t>i' tJ. , I'SQ"^, WashlJ-NCl human ES^ Prokct, disvct •H!::>;r:i;.-5;i)f! U; 
(IcnBank): nuciearidcs 1 ?i to "^65 of the contig wen; sdentic:;! iv< mkicouaes 1 to 34S of EST 
R 1 72o i . 'Hiii contig cy i 1 Gb fl 1 - ccuM no; b<s ^jvtej^aec ran :er Cuntii.' cgl ?2 ) 06_n 
showed €0% nuck-ciiik !dcntnv ana CiO'-'-.j nucicoi-.dc s:s.-:iii3i-;t% tc< <.-;u Hiyceraidv^hydt; s- 
phosphaie dt.'hydr-3gcjuise jr.RNA, p^rtlai cds (GenBank. ;Hwssh^n No, .'•\F054608), 

Ail open readsrtg frajr^v? could be traxislated in the i- 1 tVaine irttm nucleotides 5 to 390 {HO 
axnir^o acids). As the protein translation depicted does mt begin with aii " ATG"' initiasor 
methionine codon, we s«nni5e thf; protein sequence «»coded by tiucleotide residues 78 to 7 16, as 
sfao\vn, represents a C-temtinal protein fragment, wherein the >i -terminal prmeifi sequence is not 
represented in the Tigms. 'th& best match for this ORF usmg BlastX to search for protein 
seqsenee similanty was; to tyrosine kinase VECJFR-S from chicken {iSenBank accession No. 
AF041795), Aiaino acids 1 to 33 of Contig egl 52I06„fl 1 + were 40% identical and 65% simiiar 
to amino acids 33 to 64 of chicken tyrosine kinase VEGFR-3, "Bse iiucieqtsde snd iamino acid 
sequences of LfP-JO are shown in Figare \ \ . 

The presepj :r:Vtf>?!Of' :^oi lo be iisntted in scopt' b> iho ^pcciik cinbodisrieiUs Js^icrsbed 
herei-i. irJoeu, v:.jioiit: n-toditN- v;o,^^ .'fn;' i:i\enni-^n sn .kidi^on so i;-i'-iS;- .-soscriK-d herein will 
lii^conie apparent tho^e sksliC-i m the ar: tr^im ihc ;o!eD';tu ,>.nriif! xia n ranymg 
■ igurcs Sisdi nioditlc-auori!> micnded lo iali withtn Hic icupt- ofthe Jippendcd ciasnis. 

Vjsrioiis pybiicalions are cited herein, the disclosures of which are incorporated by 
reterence in thsir entireties. 

From ihe foregong detailed description of the specitic embodiments of the invention, it 
should i>e apparent that compos!tion.s and methods of use for ihs iysosomai proteins LYST or 
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LY'N i jnd -hnr inicrcicung proton^; i:;,iv;; tx-cn discnncd. Aithous^h portsouk!!- ?iT,t->-i.:ht5ieni:; 
ha\e becii *jis.cioi;ed tiemii in deiail, this has been done by way of example tor purposes of 
iilustratioi) only, imd is uot imended to be lixniimg u-uh respect to the scope of the appended 
cbims which foibvv, in particalar. it is contemplated by the snvemor that vsrioiis: substuiitions, 
alterations, and modificaiiotis may bfe mads to the im'^uion wUhots depaiting from the spirit ^id 
scope of she it^vention as detlned by the claims. For instance, the choice of fragment iengtfe, or 
recorabiuani methodology is believed to be a msiier of routine for a person of ordinate' skill in 
the art with knowledge of the embodiments described herein. 
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3 , A purified compisxx of LYST pwiein aiid a UVST-IP protein tn which the 
LYST-JP protein ss seiecjed from the group consJsting of 14-3-3 protesn, HSl protein, Hrs, 

. KB07, Efs. 0S9. casein kinase U beta SU, caimodulm. troponin L importin beta. Fts- i , 
hERRal. iraogeit 3S. airophiis-L noibiu, HBF*02. DGS-K GBDRU OPA coittsiiiiitg prot«io, M4 
protein, UP], LIP2, LTP?. LIP4. OPS. L!P6, LW7. LIPS. LIP'), or LIPIO. 

2. A purifscd coatpicjc of L YST-2 protein md a L V'ST-IP proieiii in which 
she L YST-IP pmteia m selected from the group consisting of XAP4, HBF-G2, and 14-3-3 

pretem. 

3. The purified complejt of claim i or 2 in which the proteins are human 

4. A punfied complex seJected from the group consisting of a cosnpies of a 
derivative of a LYST or LYST"! and a LYST-IP proteiri. a eonipkx ef a LYST protein and a 
derivative of a LYST-TP, smd a complex of ^ derivative of LYST or t. YST-2 and a derivative of a 
LYST-IP; in vv'hich lh« derivative of the LYST or LYST~2 protein is able to form a complex with 
a ^1- lid-type LYST'lF prowin and the derivative of the LYS T-IP is able to form a complex with a 
wild-t>pe LYST or LYST--2 proteiti; m4 in which the LYST-IP is selected from the group 
csnsisttng »f i -4-3-3 protein. MSI protein. Hrs. BMKl. KB07. Efs, XAP-4, C)S9 casern kinase il 
Ixia calrnodt'hr'.. tropon-r i i:nrf>:-tin hct.-j i-ie-L hi-RR<ii. !mOi.5cn "^JJ. a;mphin-l, ocrb^r. 
HBF-a2. DOS-:. GBDRi. OF A coEitaining protem. M4 protesn, LIPL LIP2. LL^3, LIF-i. LIPS. 

LiP7, LiP8, L1F9. and LIPJO, aad LiP!0 . 

: The pinifted complex o: s:Kii:r. - \v.^.^h the derivative of the LYST or 
LYST-2 proicJEi aad/or the LYST~iP proiein is ilooresceniiy Jabeled, 

6. A chimeric protein comprising a. fragmem of a LYST ax LYST>2 protein 
eonsi.«it)g of at kajst 6 asnjno acids fused via a covalent faoiid to a fragment of a LYST4P protein 
Gonsi;Stl:rig of at least 6 amisio acld^ 
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7, The chimeric pmiein of ciaim 6 in which the fraemm of the L YST or 

L YST-2 protein is a fragmeni capable of binding the. I.yST-IP protein and in which th« fragnient 
of the LYST-TF protein is a fragment capable of binding ih^i LYST LYST-2 proiein. 

8, The chimeric protein of cmm 1 m vMch the fragment of ?he LYST ot 
LYST-2 proldn and the fragment of the LYST-IP protein fons a LYST:LYST-JP complex, 

9, An sntibody whicli immunospeciijcai!:-' rr.K:^ uh; ^ , r.init. v oi ciaiiis 1 or 2 
or a fragmens or derivaiivs of said antibody confining thtt bindsnu uon au; 'hcrcor, 

5 0, The antibody of claim 9 %vhich does not immunospecntically bind z LYST 
01 LYST-2 protein or a LYST-Jl* protein that is not part of a L Y$ r:tYST-I? compies. 

i 1 . A« isolated n«ckic aeicj or aji isoi&ted combination of nucleic acids 
comprising a nucleotide seqaenc^f encoding a LYST or LYST-2 protein and a aucieoiide 
sequence mcodbg a LYST-JP protein selected from l^ie group consisting of i 4-3-3 protein, HSl 
protein- Hrs, BMKL KB07, Efs, XAM, OS9, casein kinase II bete SU, calmodulin, troponin I, 
inipomn beta, Fte-L hHRRU imogen 38. atrophin4, norbin, HBF-G2, DGS-L GBDl^L OPA 
containing pi^rteia. M4 pr»tein,XIPL LrP2, LIP3, LIP4, LIPS, LiP6, LIP7. L1P8, LrP9, and 

Lii*m, 

\ 2. The isolated nucleic acid of ijsolaled combination of nucieic acids of claim 
\ \ which are nucleic acid vectoi^, 

S Fhv; b<./K:io-i --l. ;^;-;J i>r -so'jted combination oi nucitrsc ascitis ct ciain-- 
1 2 in ^shicii 5i3e LYST or LYS'T-i protein coding si-xjueiice and ti^e LYST-IP proictn codins.! 
se<;5ucr.ce iiw: operably lioked to a promoter. 

1 4 . An isolated nucleic acid ihat comprises a nucleotide sequence encoding 
lliss chimerk proiein of elaim 8, 
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15, A cell cosuiinisig a nucleic acid of claim 1 1 . which nudds acid is 

vtcomkinrnx, 

lb. A cell contaujisg a nucieic acid of claim U. which nudeic acid is 

1 7, A recumbmaftt cell containing a nucleic acid of claim 14. which nucleic 

IS. A purifaed protein sdected ivam the group consisting of LYST-2. LiPl, 
LTP2, LIP4. UP5. LIP?, UPS, md tJP9. 

1 9, Ifce protein of claim 1 8 \visieh is a Jjuman p-otein. 

20: The proteiix of claim 1 9 which comprises an amino acid sequence seiected 
fmm the group coftsisting of SEQ ID N0:2, SBQ !D NO:4, SHQ ID NO:C SEQ ID NO:8, SEQ 
ID NO: JO, SEQ ID N0;12, SEQ ID N0:I4, SEQ NO; 14 SEQ iD NO;18, SEQ ID NO:20, 
SBQ ID MO:22, and SEQ ID NO:24. 

21 , A pufi^ed protein encoded by a nucleic acid hybridizable to the inverse 
complement of a DNA havinjg a ntseleoHde sequence consisting of a portion of the nucieotsde 
sequeace osiected from the group consisting of SEQ ID NOs K SEQ ID NO;3. SEQ ID N'0:5. 
SEQ ID NO; 7. SEQ ID N0:9, SEQ ID HO; 1 L SEQ ID NO; 13. SEQ ID NO: i 5. SEQ ID NO; i 7, 
SEQ ID NO;] 9. SEQ ID N0;2.i and SEQ ID NO:23. 



22. pxiriOod derivative or analog of the protein of claiim 1 8. which derivative 
or aiiaiog cat! bind LYSl" or LYST-2, 

23. The derivative or analog of claim 22 which is abk to be bound by an 
amibody directed against a protein selected from the group consisting LIPL LIP2. LiP3. LIP4. 
UP5. LIP6. L1P7. LIPS, and LW9. 
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J * . t\.! ! iio 'fj^rment of the protest ot c^ami J8 \^hich fragmcni conipriset 
an at ieasi <j mTJino acid Dortron oi said protein. 

A purified protein coraprismg aa ammo acid sequence that has ai bast 
i>0% sdentity tc> the pmtem ot dssm 1 in which the percentage sdentjt> ts determtned o^?r aii 
amiijo acid sequence ot identjcai size m s^id protein of ciasm 18 

26 A chimeric pmtein conipjisjrjg a fragment of the pratein of claim ' 8 sa us 
iragtreat coushtr^g of at ka$t o amino mds of U?U LlfZ. LWX IW^, L!?5aiF6. UP7, ^IPS, 
• \1 M !^ ^ ai^-i J \ K' co^ t ' I tvnkJ to an mum scld sequence of a second prtsiesn, which the 

secosd pro£ejs ss not sasc proieifj oj c\mm it. 

2.1 An amjbody wmcis immunospecuicaliv bmds the panem of cfattr. 1 8. .i 
fragmeat or :den\fatjve of savd antibody eontakung the binding domain hereof, 

28. An isolated nucleic acid comprising a ntivi^jitude sequence encoding the 
pfoieinof clam 38. 

29. An isijlated nncieic acid comfHismg the nucleotide seuuence of SHQ ID 
XO: L SEQ !D NO:3. SFQ ID N0:5. SEQ ID K0:7, SEQ 3D NO:y. SFQ m NO-i 1 , SEQ ID 
NO:l3. SEQ JD NO: 15, SEQ ID N0:1 7. SEQ ID NO; SS>, SEQ ]D N0,2U and SEQ ID N0:2? . 

30 An isoSated nucieic acid hy bndizabie to the inverse con::?! srnent o f a DTs A. 
havirg ^ nuc'outJde s^qaence consisting of a portion of the •iiic'cotKk' seoucnce <.u >Z0 ID 
NC LSbQ ID ^ StQIDN'^^ '^bOii^^^- Slg^HNO . ^'0■^ 

NC^ 1 ^ '^LQ ! J \( H ilO n M(.> i 7 SLQ ID NX) i*-* SI Q ll> \0 " i ID \C! 2 > 

r soiated ftuclvic acM compni^mg a wnH>n oi t'lc iuc.ev.'.iOv. vquenn. 

^ I u iD \i - . H) \() SFQ ID NO SEQ U \< > - SFQ ID NO Q \(> t . 
SE:U:?\CM3.SEQ]D\n LxSEQIDKO irSLQIDNO 1<J r^EQ ID NO 2 L anJ St Q 
MO 2 "5, said nocWic &cid cctsr^pn^int; m ai least iO nudeotidi- sequence 
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31. A ceii containing she nucleic acid of claina 28. whjch nucleic acsd is 

recombinaiii. 

33 . A pharmacewicai composiuos coiuprisfeg a theiapemicaiiy oi 
pfophyiacticaUy effective amount of the coaj|jlex of claim i w 2; atid a phanjiac«utically 
acceptable carrier. 

34. Hje pfeaniJiiceuucai composmoa of cMm 33 in which the proteins are 
human pmjeirjs. 

.35. A piiarmaceuiicai eompositiba eoiaprising a therapeuticaiiy or 
prophyiaciicaliy effective amount of the compiex of claim 4; and aphajntnaceutieailv aceeptabie 
carrier. 

36, A phamjacewtlcai compositioft or 
prophylacdCHlly effssctive a«joum of thij cbimcfncf fotdfe of ciaim 6; and 13: p|^ 
acceptable eartief, 

37, A pharmaceutical s«nip{)istyoH 0feompriSiS^ 
prophyiacticaily effective amount of Oie #inime iiroteiii of cJsum 
acceptable camer < 

IS. A phanttac«tjiicai cosnposition comprising a therapmtcally or 
pmphyiacueally effscstke ainoiHiiipf the arttibody of ciaim ^ or a ffagi«ent:# iienvaiive of said 
antibody contairiiHg the binding domain ther«6fi and a piwmacetJttcally acceptable canien 

39. A phamiaceuticM! cor^ipi^siEioJ! consprisiog a therapeiiiicsiiy or 
prophyiacijcaiiy efisclive atJtouni of Uk. aritilx)dy of claim 10 or a fragmexit or derivative of said 
antibody tontaining the binding domain thereof: and a pisaimaceutkallv acceptable caitier. 
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■4s.!. A phssmiiaceuacai composiiion compnsjng a thsrapeuticaSly or 
j7rophy!;iciicaJiY eiYecitve iyrtouai of Jhe nucleic acid or cortibiuHtiun of tmcicic acid^ of dam-. I i , 
and a phamsaceuticalh' acceptable canier, 

41, A phannacemicai composition comprising a iherapeuticaUy or 
pfophylactjcaliy effective airioiim ofxbt isolated meleic acid of claim 14; and a phan«aceuticaUy 

42. A pharmaceatical composition comprising a iherapemicaiiy or 
prophyiactscaiSy effective amount of the recombmant ceil of claim IS: aad a pharmaccuucaUy 

43. A pharmaceutjcai composition comprising a sherapeuticaiiy or 
prophylactieany effective rasftoii^tt &f the prbteia of eMm 1 6: arid a pharmaeeiitJeaiiy acceptaisie 

earner, 

44, The phaimaceuticai composiuon of claim 42 in vt/hich, the pratems 
miuprisfi' the amino acid s.eqtjencfe set forth In SEQ ID N0:3, SEQ ID NO:4, SEQ ID K0:6> 
SEQ ID N0:8, SBQ ID NO:!0. SEQ IDK0;12, SEQ IDNO:M, SEQ ID N0:16, SEQ ID 
NO:l 8. SEQ ID NO.20, SEQ ID UO:22. and SEQ ID NO:24. 

-5, \ pn«irmaceaS5cai composition comprising a !herapeulicaily or 
propr.s iacticaUy cfiective amount <^f the antibodv r>*''t.!atm 2> ^.r i ot derivative ofsaiU 

amibodv containing the bii^ding doini'in -"hereof and a ^\dn-i:iciuxnd>'} acce^jtabie carrier. 

4.'* '<i?i>! '.-V. I.V ■•to.iUion uonrr vrt: ; dierapeulscdh or 

■>;<.>' K\li.'ic.dK ^thxT.e amoiin: t,i. a n x>z'.c L-omp-.'.inj j rucieotide sequence enctximg 
rroisin v>r v.' . US ana « pharnuu-Citicaily acceptabic ca.msr 

47. A phsmiaceutical eomposuiorj compnsmg a iherapemfcaih' of 
pn->ph>lactJcalh effective amount of a eel! cortUunmg the recombmant nucieic aeidofciaim 28; 
^no;a phaiTE?aeevjtiedb aece^ 
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48. j-v meihod oi prcaiudntj a conipjex of a LYST or I YST-2 protein and a 
LVST-i P protein comprisjng grovvjHu a fc;coriibm;irtt cell cojiiainisjg ihe nucidc acid of claim 1 1 
such that the encoded LYST or LyST-2 and LYST-IP proteitis are expressed and feind to each 
other, and recovering Uje expressed conipiex of the LYST or LYST-2 proiein snd the LYST4P 

49, A Riethod of producing a protesH selected from the group coasistlfig o f 
tm. IJP2, im. 1JP4, yP5, tm. im. im, md hW9 comprising growing a eeli 
containing a recombmiuJt ntsckic acid eacoding said pjroteia such tijat the encoded protein is 
expressijd, smd recovering the expressed protein, 

' A mediod of duiK'i-^fin..- or -rri^e^jjiig fot tiie ptesi^-nc? i a 
preJi<;r > uum to? aevtHoping a disease urdjiouics chasxiGifi'ni'ed In a i abcranl LncI of !i 
CQinpic:\ of I ^"S T ot LYST-2 protein and a LYST^IP protein, in \vn;c]t the L\'ST-JP u. st;i<;cted 
from th« group consisting of ! 4*3-3 protein, HSl protein, Hj«, BhiKL KB07, Efs, XAP-4, 0S9, 
easeifi kinase U beta SUs caimodulhi, troponin L importin beta, Fte-1, HERR] , imoges 38, 
atrophin- ? , norbin, imF*G2, DGS-L GBDRJ , OPA eontaiobg piotein, M4 protein. L!PI , LIP2, 
L1P3, UP4, LIPS, LIP6, LIP7. LIPS, LIP9, and UPlO , in a stibject eossprising messuring the 
levsl of said complex. RNA encoding the LYST or LYST-2 and LYST-IP preteim, or ftsnctions! 
activity of said complex in a sample derived from the stibject, in which an incressi; or decrease in 
the level of said compkx. said RNA encoding LYSTorLYST.2 and LVST-fP, or nmctional 
aciiviiv Di said compiex 'rs the ■sampie. reiadve to the level of said complex, said R\A encodir.g 
LY^T 0! f/VST- J; and 1. VST-U' ur asr.ctionai ac:ivit> of s^iid complex iVitnd in ,u! C;n,5lo^ou,-. 
<>anipie not hasirg me dssease or disorder ur a predispoiition for dev^isoping the Jiseisse £>r 
dibordcr. indicates the preseoce of the disease or disorder or a predisposition for developing the 
disease or aixorsler. 

5 1 A method of diagnosing or screening for the presence of or a 
predispi. i'-i^j-i tor developing a disease or disorder characienxed by an abernmi ic, j;, oi ,,t rr>.i!eir 
or RNA ,seiected from the group consisting of LIPL LiP2, LIP3, LIP4. LIP5. Lli>6, LiP?, LiPiJ. 
LiP9 protein or RNA in a subject cotnprising meastiring the ievei of said protein, said RNA oi 
the funciiatjaS .-ict-vity of said protein in a sample derived from the stibject. in %^<hich m increase 
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or decrease in the level of said protein, said RNA- or saj<l functtonai activiiy in ihe sample, 
relative to Ute level of sa'sd pi05«tn* said RNA, or said fmicUonai aciivity found in an analogous 
sampie not having the disease or disorder or a predisposnion for developing the disease or 
disorder, indicates the presence of the disease or disorder or a prsdisposilion for developing the 
disease m disorder, 

55. .4 kit coraprisiiig in one or more contstiners a substance sekcied from the 
group consisting ofa (Ximpkx of I. \ -^'T I YST-l and ^ L YST'IP, an sntibodv again^i Siiid 
complex, nucleic acsd pn^be.s caiv.hk' o,: !;sP;iJi/ing RN.A of 1. VST or LYSI-: and RNA of 
smd I YST-IP, or rairs of nucSt-ic iscui p; .:nc:> :o o: priwir.g ^xnphHcation of at icast a 
portion ot a ye!K' for L'S S'I or i.,VST-2 ax\d a gene for said l.YS]'-n-\ wiach said L YS'I-IP is 
selected fiom the gioup cotisistitiy of ! 4-3-3 protein. HSl protein, ilri. BMKL K80", Efs. XAP- 
4, 0S9. casein kinase il beta SU, caimodiiiinf froponin L imporiin bet£i, Fte~L hERRK iinogen 
38, atrophin-l, norbin, HBF-02,DGS-l,GBDRi, OPA containing protein. M4 protein, LIPl, 
LIP2, Un, L1P4, UPS, LIP6, LIP?, LIP8, LIP9, and LIPIO. 

S3 V A method of treatiag or preveatisig: a disease m disorder m\'oh%g abat^artt 
levels of a complest of LYST or LYST-Z and LYS'WP. in which the LYST^P is sel<wted firom 
tk© group consisting of 14-3-3 protels, USl protein, Hrs, BMKL KB07, Efs, XAP^. OS9, 
casein kinase n beta SU, caimodufm, troponin L tmportin beta, Fte-i. hERRl , imogeft 38, 
atrophm- 1 , norbin, HBF-G2, GBDRl . OPA containing protein. M4 protesn, LIPK LlP:, 

IJP4, LIPS. L1P6, LIP7, UPS, L1P9, aiul UP50 in a subject comprising adrainistenng to a 
.subject in wiftch such ircatn-icnt or prev-eniion is desired a tliei-.-jpeuticalSy effective amount of a 
moiecuk or tnoiectiics - bra moduiatt- the function of .s:-.:J consplex 

54, The method of claim 53 in whsch scisd d;st;a,st; or disorder irivolves 
d^reased levels of Sv^d complex and said moiectile or molecule,^ projTiott- the fun>;i!OP i>f the 
complex of LYST or L YST-2 LYST-IP and are selected from the group consisting a 
complex of LYST or LYST-S s«d LYST-IP; a derivative or analog of a cotnpkx of LYST or 
LYST-2 and LYST-iP, which complex is more steble or more active than the wild type complex: 
nucleic acids encoding the LYST or LYST-l and LYST-IP proteins: and nucleic acids encoding 
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a deri\ >3tivs or analog oi i. YST v.-.i L VST- ajid LYST-IP that ibrm a complex ihsi is more stable 
or more aetw-e than the wvid type complex, 

55. The method gf claim 53 in wMch saki disease or disorder involves 
incrisased ieveis of said complex and said molecuie or moiecuies inhibit the j%ncuon. of said 
complex and are selected from the group consisting of antibody against said complex or a 
fragmem or derivative thereof containing the bindi«g region thereof: LYST or LYST-2 and 
LYST-IP aiiiisease nucleic acids; md nucldc acids comprising at km a portioB of a LYST or 
LyST-2 and s LYST-IP gene into which a heterologous nucleotide sequence has been ituened 
-viich that sAid hetemiogi-iu^, se«iiej!i:c iriactii.atos -l-.c i -ick i;',-,<;; >:ict3vity o:'rhe at ieas.! u fKusson v>t 
Jhe KYS r or LYST--": .ir.d LY ST-lP genes, m wr.ich ihc LYS i or LY.ST-2 ajjd ihe LYST-IP gene 
pc-nions flaiik she iietcr^^kigoiis. sequi.-i.ces m as to promote homoiogotis recomfemsuOR vvilh 
gejiomie LY,ST or lYST-2 and LYST~iP genes, 

56, A laethod of treating or preveming a disease or disorder iavolviag m 
abeiyant levei of a LYST-IP seiected from the group consisting of LIP! , Ll?Z, hWX Uf4, LlfSi 
U?6, UP?, LiP9, and LtPiO in a aibject comprising admimsiering to a stibjeet in w^ich 
sueh treaiment or prevention is desired & dieiapeutically effective amoitrtt of a molecuJe that 
modtUates the fxtnciion of said LYST-IP. 

57< The tnethod of claim 56 in which said disease or disorder invoivss a 
decreased ievei of ihe L YST-fP and said tnoiecuSe promotes the function of the LYST-JP and is 
selected from the growp consisting of ti^e LYST-i? proteiti. denvative or analog of the LYST4P 
that is active in bitiding LYST or LYST-2* a awieic acid encoding the LYST-IP protein, and a 
riucleic zcid encoding a derhfative or analog of the LYST-fP that is active in binding LYST or 
LYST-2. 

5!?. The mtihod of claim 56 in v,'hich ■mid di^iease or disorder involves srs 
!E)vroascd k-u'l af'tii^- LVST-IP ;ir!d v;iiid sisoiecule inhibits the LYST-fP fiincnon and sk ^;eie.;a'd 
tVo:ri the gioup consisting olm anii-LYST-iP aiidbody or fragment cr derivsEive ihercof 
containing the binding region thereof, a LYST-IP antisense ttncieie acid, and a nucidc acid 
comprising at least a ponion of the LYST~iP gene into \%h!ch a heterologous nucleoride sequence 
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h.ii: b.x-i i.-,'-",'-^-A such Us.n sa'ii hxncroiogou'j scqucnire inacitvates the btelocic,.! aji:^!'A o: ihe at 
leas: a poi-t.^ii tnc- L"^\sr-IP cent, in v^hkh the L^'ST-iP gerse pcnion tlcu-sks ibe hcterologoui- 
sequt'iicc 5ij -.IS ■ pTvrnotf honjologtn:? reconibi nation witli a genosTtic I.VST-IP gene. 

59. A meihod for screening a purified complex of LYST or I. YST-2 and s 
LYST-EP ssiecled from ihe group consisting of 14-3-3 procein, HSI protein. Hjrs. BMfCL KBO?, 
Efjs. 0S9. casein kinase 11 beia SO, calmoduiiti, tropo«m L miponm bets, Fte- i , iiERR I , 
itnogen 3S. atrophin-l. sorbin. HBF-G3. DGS-L GBDRl, OPA containing protest. M4 pmtein, 
LIPI, liP2. LiP3. LrP4 UPS, tm, UP7, UPS, Lm and iJPIO , or a denva?iv$ of 5aid 
coropiex, or a modulator of the actsvi^' of said complex for activity in treadng or preventing an 
Eitopic ui;;i^!vi<jr j,omr»ri;iin.u coniactiiig cuHured ceils tiiat exhibit axi sndicaior of atopic disorder 
in V:tro wuri .<;a!U i^omnkx, deriv ative or snodtjUitor- and cotnpsjing th^ kvd of^asd siniioaior in 
thecc.K coiKaciai ih« consylex, dcrivaii'-.^., or niuduhsyr v,'ith said level of.viid indicaror in 
cells Tiot so ccunacied. svherein a lower level tu s&ici ooniacied eeils indicates ihsx ihe complex, 
derivative or modulator has activj^y in treating or preventing aiopie disorder, 

60. A meshod for sc.'cetn'-is.> <i purified comples. of LYST or L YSr-2 aad a 
LYsS'T-IP ssieeted from ttic group consisuog of 14-3-3 protein, KSl protein, Mrs, BMKK K.B07, 
Efe, XA P-4, 0.S9, casein, kimse IT beta Sb\ calmodulin, tropomn I, impsrtia beta, Fte-1 , hERR!, 
imogen 38. atropbia-L norbin. HBF-G2, DGS-J. OBDRI, OFA comaitjing protein, M4 protein, 
LlPi, UP2, UP3, iaF#, UP5* UP6, UP?, UPS. im md UPlO , or a derivative of said 
complex, or a modulator of the acdvity of said complex for actlv% in treating or preventing an 
autoimniufte disorder comprising contacting caltared cells tbat exhibit an indicator of a 
autoimmune disorder in vitro with said complex, derivative or modulator; and comparing the 
level of said indicator in the cells contacted with the complex, derivative, or modulator with said 
K'\ d or said ina.cator in ceils noi t,o contacijd. whcrsm a irwer level in said contacted cells 
indicaiev. fh^s; !bf complex, derivative or moduiaior has activiiy in treating or preventing 
atitoimmane disorder, 

6 ? . A iTielhod for screening a purified complex uf LYSl' or L V S f-^ and a 
LYST-iP selected irons she group consisting of 54-3-3 protein, HSI proteiiv Hrs. BMKI. KE07, 
Efs, XAP-4, 0S9. casein kinase H beta SO, caimodulin, troponin 1. imponin beta, Fte-1 , hERRi , 
tmogen .38. atrophia- L norbin. H8F-G2. DGS-i, GBDR} . OP A containing protessi. M4 protein. 
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IF Ui>l . ^ H'f ' fPc< : .r?. [ . r.v, ^ ^ , , deri-vative of 

ccmpw^. or a r-( JUut.c'- Uio <'Ui\"t\ I'f sasd ^ • n\L i. r ^ ! i ncamc o rst^cnuof 

neuroaegeneratjve diseast; vitro wun smd complex Ucf s^.iUVv• or mk.!duktor; aad comp^jing 
She i<;\el offeaid indicator m the celh contacted wi?h tfe complex, demauve, or modulator vvith 
s>aid le^ei of said indicator m cells not so contacted, wherein a lower level in said cos^tscteci cells 
mdicates that the complex, derlvattve or iiiodulator has activity m U^aimg or prevrariR^ 
neurodegenerative disease, 

62, nisihoa of >.cfeenjng a punti«d coinpls;\ L YST or L S"^ -J? aj^d a 
LYS1 -iP stikoted Ucm t^iv u^'-sp con^iistsnK of {4-3-''^ oriMcus HS; proi^ir., liri., BMKl. KBf', 
tfs, \,'\P-4 U'^'-), ei'i V 5c! ; I s-oii Si cain-oduhn. ;mr.:!n i n^i>t 1 1 bc.<^ i 1 ! i K 'v u 

.JPh 1 iPi. : :P3.LlP4,UP5.UP6.nF" ./^ : i ' > .cTA-.A.-oi siia 

compiev or a modulator of the actnju s.ra^> conii^ !.\ . > ints-^ani-cr ac:ti\-t> i^omnnsmg 
measunng the ?un"iai or proisKn f <> . o{ u^\\<~ kr^m a csh ilh v^ijich is dcmed froT or assriiass 
chsractenstics associaieJ v,^th maiignJtni dtsoniej, which ceils have been contacted with the 
complex, derivative, or modtjimor; and comimiog the survival or proHferution in tlw ceils 
contacted with the complex denvatJVe or modulator with said survival or prohferation in ceJs 
not so con^tcd. wherdn a lo^er level m said coiitactcd cells indicates that the complex, 
derivative' or moiiiilator anti-itmior activity, 

63, A method of screening a punfied complex of LYST o? LYST-2 and a 

r VST4P selected frntrs the ^roup consisting of 14-5 prorein, HSl protein, H«-s, BMKL KBQ?, 

! JK .en ,-(to53'an- - ic; ' .B~ C, LfOV. mB'^X. ' ^'-^ vO.nss-^ .3^;; ;;^rok\ t \I4rroiein, 

:Pj, IIP5. Ii--. L.,'' '"o IJF" LHS,nP9,ra.fH'C or dor-va-i^e -^au' 
V. ■>n":::' e\ j Tied-.' r o: e dv a\ tty ui i.aui vo: n-^'c^ t vr-v,-ncc>r acii - h\ jt rrd*rovi 

u!!it5>,il hdS A tUEiiOr, s>i ws ii^h ivist Anmia! does siot have a lum*. r and is ■iUD^ctjut.nd'' cruUengea 
With tumor ceils, or tumongsnjc agetits. and measuring tumor grov.th or regression in said test 
cmstnal, x\ herein decrea,sfid tumor gso%vtb or jiicreased tui«or regression or preventiorj ot rumor 
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^ •^-■■^ t- u ^es jijjr ih jaministerea sa d complex, denvattve or tnoduiaior comeared k) tes( 
^uiiniaj!, nor mi jLdjiijmstered indscatss that the complex, dsjmanvi. or tnoduiator ;intJ<anC8r 
actmty. 

64 A method for screening A purified complex o^' LY SI or L YST-? <jsd a 
lYSr-IP selected from tive group comissmg on 4 3-3 protein, US I prv>iemairs BMK.1,KB0*?, 
Efs. XAP-4, 0S9, casern Kmase IT bsti Sl\ caimoduim, troponsn I, importm ha, Fte : , , 
smosier nS.am^shm-: ntrbsn, liBi 01 DGS-J UBDRK OP \ ovM-i-nsiv t r< UmJ M4 rrote h 

:/p: lip: lih :ip^ ipa up'' li'^s up^arJiiPic of. au'\rt^>. >Ka..^ 

n „r: ensaio ^ a som^^rs comL^riiin^ \,0' liig ^til'isrcj ist exi j -nt 3.r jtk vdlor an 
0 K.'^ent.^'ion f^^cfor tn 'viru vviti^ aa.d 4,omDle\ denvanve ox woJ'i] nof. v.na ..OTpanng the 
kvei <^f ^a.d ma'catot i« ti'c culb i.ont,ic:ed ^nh thx.» co-sple\, deruauve, modulator Wh said 
kvel of '^EL.d maicatot it? <.ciis iiot (.vwacteo, herein a iovicr level in &aid contacted cells 
radicates thai the complex den\>ai3ve oi modaiator has aetrvity m tteatmg or preventing 
pigmentadqs disorder or pigmensatxeji disorde^^ 

65, A method for iicreeamg a panfied complex of I YST or L YST-2 and a 
LY,SMP selected from the group eotisistmg of 14-3-3 ptotem, HS\ protem, Hrs, BMKl, KBQ7, 
irfs, XAP-4, 0S9, casein kmase il beta S0. caii»odulj»K tro|JQnin I. importra beta, Fte-1, hERRS 
jmogen atrophm-l , aorhm, IIBF -G2, DGS~I, GBPRl , OFA coiitasning wo-vC n nrotesn 
LIPL LTP2, in-*^ LIP4. i ^P5, 1 IP«>. I IP?, LIPS, LiP9 and L^PIO or a acA\m\t smd 

J^H'vd ■s'^O! Jia,ar tn a t,*st imnai \\ln^,i u i * b us m r>lateie; a% 'tru.^ct or or 

^hivh e.t 'jiOTja' doe? rut e\hlL^ t p-aitrkt > i aiK .s ^ub^cqu,;jVK c ijikjjgea w.'ih an 

.Ui.'t*'^>,t,;ic sr!ipj.ate5^l d\ -un.tKr and n.ei:suniig t-'o chciiii.e ift e nU'eis,*} d} sfiincnon 
<±ut;- L V d , r ation ot sdsd compiex cenvatne or modulator, vsherem a ■'eductson tn said 
plaelet vi> -it .[k iioij or pre\ennor of said piateiet dysftttsctson rndicates that the complex, 
uenvati%e oi n<.»du3atcr ftjts actjvit^ n treaimg or prevemmg platelet dvsmictjon or piatekt 
dysfunct jon-as,*JOCjaied disease. 
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65. A metijod for screenmg a pyrifted compiex of LYST or LYST-2 and a 
L YST-IF selected iVom the gmap consisting of 14-3-3 proiein, HSl protem, Hris, SMSCK K.B07, 
Bfs. XAP-4. OS9, Ciisesn kinase II beta SU, caimoduUn. troponin K importiji bera^ f te-I . hERRl , 
Imogen 38. atrophiB-L norbin. HBF-G2. DGS-L GBDRL OPA confining prorein, M4 protein, 
IJPK L1P2. LiP3, liP4, UP5. UP6. UP7. LIPS, LiP9 and LIPlO . or a derivative of ssid 
complex, or a modulator of the activity of sasd complex for activity in treating or preveatisig viral 
infeciion ;ind assoc;ated dLsease-s cnmpnsing administerinfi' said complex, derivative, or 
moduiiuor ro a k:st ajsimai, which test a!iin:!;U t'xhsbit.s sympTonM oin \ iai) ifUeouon or which te?t 
■jmrml is: f recisposed lu develop s>mpion;i. ,i viral irifectior.; and measuring iHe change in sfiid 
s>niplojn? oftije vira; infection after adininistraiio:^ i>f ->.:\: c-..n:pSe\, Jerivaitvc. >"ir t^iodisiatftr, 
wherein ti rt;ducxson in the severny of the symptoms of the vsra! infection, or prevenriot) of the 
symptoR^LS of the % iral sKfection indicates that the compiex, deri^tjve or modulator has aciivity 
in treating or prevendng vitai iaf ectton, 

67, A niethod of s<»«eaiag for a molecule that modulates directly or indiiscUy 
the fonnatiois of a cotnplex of LYST or LYST-2 aad LYST4F, m which said tYST4P is 
seiected Irom the group consisting of 14-3-3 protein, HSl proteiti. Mrs, BMK 1, KB07» Ef$, XAP- 
4, casein kinase U beta SU, catmtKiulin, troponin I, importin beta, Fte-l^hERRl, imogen 
38, atrophtn-i . norbin, DGS-I, GBDR3 , OPA confining fsotein, M4 proteirv, LIPl , 

LiP2, EJP3, LIP4, LIPS, yP6, LIP7, UPS, UP9 and LIPIO comprising measuring the levels of 
said complex fonned frotn LYST or LYST-2 and LYST-IP prot'-iiis in the presence of said 
molecule under conditions conducive to formatioti of the c.otnpie>».; cind cornpiiring the levels of 
s.£:sd conipicx '.viih the Icveb of said complex that are forrtwd in ti-t; absence of said mokcuie, 
wherein a lower or higher level of said cotupiex in the presence of said rnoieeul* indicated that 
the molecule modulates fonaation of said complex. 

6S. A recoaibuiMt non-human ^mal in v^fhich. both an endogenous LYST o? 
LYST-2 gene and an endogenous LYST-IP gene selected from the group consisting of 1 4-3-3 
protein, HSl protein. Mrs, SMKL KBO?, £fs, XAP-4. 0S9, casein kinase ii beta SU, 
calmodtdin. troponin 1. impo/tin beta, Fte- L hERR I , imogen 3S. auophin- 1 . norbin. HBF-G2, 
DGS-I. GBDR1, OPA containing protein. M4 pmtein. LIPL LIP2, LiP3. LIP4. LJPS, LIP^, 



LIP7. LIPSv I i?9 and tJPlO have been deleiecJ or tnacn-vated bv lomoSoeoa'^ recombsnauiin or 
insemonal mytagcsiesiA of said antniai or sn ancestor ther^ot 

69 A fccombmant non-human atitmal containing both a LYSl or LYST-2 
^sr'ie end r I YST-I? gene sekcted *ro{n the gmup cotb3s{ini, ui H-}-"* pral«in, HSi ptxitem. Hrs., 
HS'xk KBu" ^ IS VXr'-i OS^, c«s<f!r kmase il beta StL N,dlmodu|irt iropomnl imrortmbeta, 

I hFl^] vr^^'c: « srun^i- lormi HBF G"^ l>GS-5 0BDR3, CPA cor'tsnirg 

-.Tuicui \u rote ' I i:n i it^: ' ip\ ^ 'P- l ip\ i ii> Li^h i ma .'^'^ * r 

wh^ch » VST or LYST-2 getiv" JS iinder lh», conta^i of a p'uraotcr tbar is not naovc LYSl 
or YST : u^. s vi omoter and the LYST-IP gene *s under the control of a promoter shai ss not 
thenatis« LYSI-JP gene promoter. 

70 A recombmsoit non-human ammal containing & transgene composing a 
nucleic acid sequence encoding tiie chsmenc pccmm of ciajm S. 

7 1 A rscombmani aon-faum^ animai containing a tyassgeoe comprising the 
nuclsotice sequence ofSEQ mm:2% SEQ ID NO 31. SEQ IDNO:33, SEQ IDN0'3S, SEQ 
ID \0 37, SEQ ID KO;39, SHQ ID NO 4] , SEQ ID NO;43, SEQ 10 NO;45, SFQ ID NO:47. 
SFQ ID N0:4<*. SEQ ID KO:51, SEQ ID NO:53 

I 5, ^aK..t^ ^ i.vchcff YbF orLYS^aos 

contccrng a l<, > \\ni or auiuui c ^.i issr i . <i n SI or L"^ ST „ ^-n. potc.i 
^decu< frunithe ^Ki^ou^n s^fnt; ^ H-^-^ : pro t-U ^S! p-sMcp Hrs BNiKl, kHi^'' L^^. X\?- 
4, 0S9, caiem kjsmc J bea SS. ^umotiuiip * oto-u. ' tnportin a Tt. ] hi RRl sn.s^.Ei 

LIP2, IIP?, IIT4 UPS, U?6, LiP7, LIPS, i 1P9 and L!P1C or a nucbic- ?via encoJm- Mid 
protem or an suitibod^ that immunoipecjticatUj bind& S4jd protein or a fragment or denvatj\e of 
\dfd ani{bctd> comsmmg ih. bmdmg domain thereof. 

73 ^ metiiod of modaktin^ the acnvitv or kvas of a ps oiejp selected from 
tlie group cons^siini, of 1 4-3-3 protein. HS 1 prateuu Ht%. BMKl. KBtf'. Etb. X 4P~4 OS9, 
casesn k npse r bexa calmoaaUn ircponm I smj-cirm bets f-t«*-I hERJRL irnoger 38. 
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atrophm-L norbm. HBF-f DGS-I. GBOKK OPA conumsim protesn. %i4 pocan, Ll¥\. IW2, 
im, LJP4, UP5, U?b IJPT, UPS. UP9 and LIP 10 bY comactmg a ceil \=nth or admmjsienng 
ati animal exprej-wng a gene encoding said protem, LYST- or L\ S or a tiockic acid enc^mg 
1 ^ ST, »»r i.YST-2. or m amiboay ih^t smmtinospedftcaiSy binds ! YST or L^'ST-':. or a 
fragment or den^auve yt ^'ajd ant^boa^ containing the bin^hiig aomam ^tjreof 

"-i \ - eit < d modulating the actwity o ie%eK of a coEnpies: I Y*^"" or 

BMbL, KBO". it ^ X \r Ob'* c^^ein k^ni^L '1 beia SI . \^iodt.l'n . opo- r por.-. Iv 

protein, M4protm, LlPi. UP2. i IP4, UP5,IiPb, UP^ ' IPS, UP9anu LIPIC , b^ 
contacting a cell wi^. Qt administetitig an amm&l expr^sing and fonnisg satd compiex. a 
moiecuie that modulates she formation of said complex 

75. A method for idetitifymg ^ molecule thai modulates activity of LYST or 
LYST-2 or a pmtem seleeied from the grotip coosisting of 14*3-3 protein. HSl protem, Hra, 
m.K.\ . KBO?, Efs, XAP-4, 0S9. casein kinase II beta SU, calsnodulm, tropouin I, mpom^ beta. 
Fte.\ hHKKL imogen ^8. atrophin-Unorbin, HBF-tl2, GBDRI, OPA ^mmnmg 

proierAl4 protein. .IP J HPZ. LP-^ IT4.UP^ ?JP6 UP7, LIPS, UP9andUP10ora 
comp'e\o*"i,'^'Sr V. I Wr "> ^nd prafcm tonpriMiie vortacting one or more cajididate 
moieCiiLs ^ nK."- ST o, Yii . : f s ^ pre cnt.^ o .^^d pr>)Unn. dno tr t-Psun-^g the aine!..tn 
corrriex ih.n o—i^ v^.en f ^ St o L ^ ^ I 2 . a -.s^-a r^v'^ci k ^h.M^m ar rcrease or d.'::r£.-:s^ 
n \hs oirto'. Jt ^ i s<>t d<~^x 'Sut fcims !e.«tiv^ to l ^moi.r that tPtnis s.i dx an^er.ce ol -t e 
caadiaaie mOiOcuk.s ,r5aic^ieii liiat the moiecuisss. jnoddaie Uk ^.iv n\ otl \ h . o' LYS 1 -7 or 
sasd protein or said compses of LYST or tYST-2 aad said protein. 

76 The ttstfihod of claim 74 wheKin said coi^tactinc c^mcu >u. m 
admmister'Bg the candidate mokcules to the recombtnani non-htima» animal ot ciaim 6S 

7*^ The methtxi of ciaim 73 wherem said contactrng 5:5 carried out m vitro, and 
i YST or LYST-2 sasd protein said candidate molecules are pxinTi^d 
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7S. A meshod for screening a denvative or analog of LYST or L YST-2 for 
biological activity comprising contacting said denvative or analog of LYST m L YST-2 wiih a 
protein sekcted from the group consisting oX 14-3-3 pmtsiiu HSS protem, Hrs. BMKL KB07, 
Bfs. XAP-4. 0S9. casein kinase U hem SU. calmodulin, troponm I. mpottm beta. Fte-i. hERRK 
in^ogen 3S. atrophin-l . norbin. HBF^G2. DGS-I. GBDRl « CPA eoniaiaillg proieiji. KM proieirt, 
LIPl. LTi\;. Ln"'3, liP4, LiP^. LIP6, l.iF'?. I..iP8. LIP<i and LiPiO ; and detecting the fonrsatioa 
of a ccjrnpk-x netucen said derivative or aaaiog uf LYST or LYST-2 and said proteii^: wherein 
detecting KTir^aiiou of said cotnplex indicates that said derivative or analog of LYST or LYST-2 
has bietlogicai activi^-, 

19; A Bietifiod for screemng a derivative or analog of a protein s^Mecied fioia 
the group consisting 14*3-3 protein, HSJ pmtein, Hrs, BMKi, KB07, Efs, 0S9. casein 

kiimse H beta SU, calraoduUn, troponin L imponio beta, Fte-5 , Wmt . imogea 3S. atrophin-L 
norbin. HBF-Ol, DGS-L GBDRU OPA containing pmtein, M4 protein, LIPL LIP2. LIP3, 
LIN, LIPS. L!?6, LiP7, LIPS, LIP9 and UP10 for biological activity comprising contacting ssid 
derivative or analog of said protein with LYST or LYST-2; md detecting the farraation of a 
complex between said derivative or anaiog of said protein aaxJ LYST or LYST-2; TsltBrem 
detecting the fotmatioa of said complex itidicates that sasd denvative or analog of said protein 
has biological aelavi^, 

80, A sr.eihod of tnonuonng t!ie efficacy of a irt-ainicnt of a dissass or disorder 
cbaracieri^cd by an aberraJit iexd of complex of l.YST or LYST-2 protein a;5d i.VST-lP 
protem in a sybjcct administered said srcaUTictU for said disease or disorder convprisir^g 
jneasiJring the level of said complex, RNA ejicoding due LYS f or I. YST-2 anJ LYST-IP 
proteim.or ilsrictiotial acttviry of said complex in a sample derived from said sisbieci wberesr. 
said sample is taken &om s^d subject after the administration of said treatmcjii and compjLreJ to 

(a) said level in a sample taken from said subject fffior to the administration oA ibc treaunerit or 

(b) a standard level associated wstb Uie pfcireamtens stage of the diissase or disorder, m ^vhich the 
chasge. or lack of change in the level of smd complex, said RNA encoding LYST or LYST-2 
and LYST- IP. or Pactional activity of said complex in said sample taken after the administfadon 
of said treaiment relative to the level of said complex, said RNA encoding LYST or LYST-2 and 
LYST-IP or iTunctionai activity of said complex in said sample taken before the aamtnistration of 
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■?aid awatmcm or to said s.and4ia i.c\ el indicates uHetSr'er sa.a tidmjri^tratiou js effective for 
treating said dssesse or disorder. 

8 1 \ rntr ot sreatmg or preventing atoctc disos vkj s jn a s jbject 
. o-npHMag idf-^sns'stenrig io ? &uhecl which such trcuiroesit or ^rcveotiOTi is cesired a 
Eheu- le U5^aiiv ^ f^.va^.- arount t't a rioiev.«le that modul^t ih.- .un. iici? o a complev of 
I \ SI or " 'n.-- a"J a S'-.P r'oicm seicttt^d from vi.: uun p (.otib <;'mj:; 1- t-' '^rotem 

GBDR:.()P'\conA-ut '>aHe.n M4proteia UPI IT . i UP5. LIP6, LIP7. LIPS, 
LIP9 and II? 1 0 , or a contHsnaaon of an> one or more oi ihe t ^ . : sz 

82, A nieihoct of treating or pj^veattng autoiinmtjxte disease in a subieci 
compnsmg admiuistgnng so a subject m ^hich such mmmmi or prev-ention a, desised a 
therapeutically effectt\e amount of s molecule that modulates the futisrUon of a complex of 
L YST or X YST-2 and a LYST-IP proteis selected from the grotip eofisistjng of 14-3-3 protein, 
riS I protsifi Hts. BMK ] , KB07, Efs, XAP-4, OS9, caseio kinase II beta SU. caimodtilm, 
tro-JOT^m 5 inpcrtir t>etL Fte- 1 , hPRRJ . smogen 38, ateophitj- 1 . norbm. HBF-G2, DGS-L 

0?A u.'ru^^' r-oteT, M i prott m, UPI, UP2. UP3, UP4, LIPS, LIF?aiP8, 
I anvi LIP ' o ^ c^- S.i. hk n < T '-^ o-^c or more Of t^e foregoitig. 

8^ V methixi v>5 an.' ^ r pre\. nt<ng nt;uroJv;gtncfat!%e a.&e^ e m a ,iib"eci 
vompnsiog scimmi-,tenri, i ^uD,ect v^ncb such ae-^t i vtii or iv.vci^t^on <^ dts red a 
therapeiiticaliy eSectne ainoun- of a moiecv.it that »TJ0Cuif<te6 ihe hi u t or or a to- \n'e\ nf 
LYST or LYST-2 and a L\'S f-iP ptotcin s.eleoted Srom the giuu.^ .x^rsj^t ng of ^ 4-^-1 r'ote s, 
BSl proi*iin, Hrs. BMKL J'f^ XAP-4, 0S9. ca^cm kmas^ 11 beta SL. .^arnodu.in. 
tmponm I tmporun beta. Fie^K hERRl, tmogsu 38 atrophtn-L norbm. HBF-G2 DGS-' 
OBDRl OPA«mTngnrotem M4protem. UFU UP3, LIP4, UPS, UP6. LIP7. . IIW 
I arJ UP! 0 or a comb«i8tion of an> one or more of the io-egoing 



g4 *\ method of tresttng or preventing cancc or & hy peiprol i ferat jve disorde- 
i a iubsect compnsmg idnmistenng to a sobtcct m which such treatment or prevention 
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dos'tred a li-er^pt'irtcai s eJf-ctsve aniouni of a moiecuie liul modulates 5te mnctjon t«t a 
,.omui<.'\ . y$ : or ' \ S '-2 ar J a L\ SV-IP protcKi seisfcted fmrti ihe groap constslmg of H- 
<->pr.,UM-. r> pT.u-sa 1'-^ Jv?^07, LtV XAP-4. 0S9, casein kinase H beia Sb. 

. 1 tr.v^cDiu I miprrin xt. ' i^- ihRR <mogcn 3S, atrophtn- 1 . nof btn, HBF-G2, 
^B-RL OPA cum^raag p.oie.r. M4 oroian UPK LIPO, LIP3. UP4, LfPS, L1P6, 
LiP7, LIPS. LIP<^ md UPIO , ur a combination of djiy one or inof<? of the fcregoiag 

^5. A «J«thod of treating preventuig oigmtrt^n un o v)r .^s s . j ^ i 
associated dis^iase m a subject comprising admmisienng to s subject m which such ir.^aimens or 
pr^-mthn is desiied a therapeutteaJly effective amount of s motoie that modulates the 
fuacuon of acompisx^of LYSTor LYST-S and a LYST-IP protein selected from the group 
consisting, of \W protein, HSl T>rotd«, Hrs. BMKl, KB07, Efs, OS-^, casein ki«as. H 

reia SI ' caimodalm. troponis L importin beta. Ftc- i , hERRi , imogen 38. awophin i , n«rbin, 
^IBF-fi >. i>GS4, GBDRL OPA coitmining protein, M4 protein, LIPK UP2, LIP3, LiP4, LIP5, 
LIP6, UP7, UPS, Lj!P9 and UPIO « or a combination ofaay one or more of the fotegoing. 

g5 , ^ !„ .'%cming platelet dysfiincuonfsr an as&odafed 

disease m a soo-ect ... . ^ . . im . . ^ . ^u.jcct m which such treatment prevention 
is desired a u-.erap.imcrdiv .ffe^lAe .n^o^in . . n o.ecuic that rwi.iare. th. nctu.n of a 
complex of LYSL-^r LYST-2 anda LYS!-1P pmies- .oc.ted Tom f.K= <::o. p c.rM.tinc « 1^ 
3-3pt^tem,nSl|>rotetn,Hr$,BMKi.KB07,Efs.XAP-^ OS^. I Dcta V , 

eatooduhn,iropomn!,ijnpQrtmfaeta.Fte-l,hERRl.imogear^ atrophml roxbj HHl -G2, 
DOS-U mmU OPA contaiaingprotem, M4 protein, LIPI . LIP3 I P4, LiPS. LIF6. 
U?"^, LIP9 tlPlO , or 8 coaabtnatton of any ose or more of die toregoing, 

87, A method of treating or preventing viral iofeetiort or an assactated disease 
in a subject eomprisitig administering to a subject m which such treatment or prevention is 
desired a -ieravx-u.iccd,> .-ffecuve amount of a molecule that modaiases the function of a 
comp <;\ I ^ . or 1 YST-^ a-^d d i.YST-IP protein s^Sected fn>m the group consistmg of 14- 

^ >-:?.in '-oit-T .^M^ -^-^ } If^ X^?-4, 0S9, cadem kinsse H beta SU, 
..UT^o^uLr. ^loponm \ lm^ouu^ Seu t i.-L hERK 1 . nnogen atrophm-1 r.^rkn. KBF-<52. 
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DGS-I. GBDRL CPA contaming protein. M4 protein. UPL UP3. UP4- LiPS. 
UP7. L1P8. UP9 arid UP10 , or a combinaticm of sny one or more of the foregobg- 

S8. A puriikd frasiment of a protein selected from the group consistiitg of 14 
,V3 protdn, USl pa>te:n, Hrs. BMHi, K.B07. Efv XAP-4, 0S9. casein kinase If beta SU, 
calrnoduHn. irupomn K in^pordn b.u. Fr.- 1 . . Irr^o^n 3H, atrophin- ] . norbin. 

DGS4. OBDRL OPA comaining protein. M4 proidn. UPL LiP2, UP3, LIP4, !JP5, IJP5- 
LIP?. LIPS, LIP9 and LIPIO , which fragraent binds LYST or LYST-2. 
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i ATACOTCTGA T(Sr&aAGGAA CTAATTCCAG AGTTCTACTA CCTACCAGAG SO 
ThrSerAs pValiysGlu LeuIleFroG luFheTyr'iJy rLeuProGiu 15 

51 ATGTTTGTCA ACAGtTA&TGG ATATAATCTT GGAGTCAQAG AAGATGAAGT IDO 
15 MstPheValA snSerAsnGI mrAsnL&VL GlyValAsrgG liiAspGluVa 31 

101 ASTGGTAWIT GM?GTTGATC 2TCCCCCTTS GGCA&AJUlfiA CCTG&AGACT 15 S 
32 iValValAsn AsipValAspL fsaiProPro'Tr j>AlaLysI.ys ProGiuAspS^ 48 

151 TTGTOCGS2k'3? C&&C3W3SATG GCCC1?A<saA2l STGMSfTTiST TTCTTGCCAA 200 
43 heVal&rglX eAgijAxgliet AlaieuGX-uS «rG3.«»Ji6Va iSerCysSln 65 

201 CTTCASCAGT GGASCG&CCT TATATTOGGC TASSiAGC&Ge SASSGACCAGS. 2S0 
65 LeuHisGlsxT rpneAspl.e ulie^'hsGly ^rl«ysGlnA rgGlyProGl SI 

251 AGCJiGTTCGT GCTCTGAATG TTTTTCACTA CTTGACTTAT GAAGGCTCTG 3Q0 
82 tiAIaValArg AiaLeuAsnV alPiieHisTy rLeuTiurTj'r GluGlySerV 98 

301 TSA&CCTSSA mSTS,!EC3^CT aATCCTGTSC TCAj3<3GAGGC CATGGAGGCA 3S0 
99 alAsnLeuAs pSerlXeThr AspProVail, euArgGluAl a^letGluAXa 115 

351 CAGATACAGA ACTTTGGACA GACGCCATCT eAG«rTGCCTA TTGAGCCACA 400 
115 GlaXlsGInA saPheClyG:. n^'hrProSer GlriLsuLeuI IsGluProHi 131 

401 TCCGCCTCGG AACTCTGCCA IGCACCTGTG TTTCCT5CCA CAGAG^X'CGC 450 
132 sProProarg AsnSerAlaM et^i^LeuCy gPheli^uPro Gl«SerProL 148 

451 TOATGTTTAA AGATCAG&TS CAACAGGATG TSATAA-ffSGS GCXGA&GrfT 500 
14S etiMetP3ieI*y sAspSlnMet GlaSiaAS&V aliX^etva ILeuLysPhe iS5 

501 CCOTCAAATT CSTCCAGTAAC CCATGTGGCA C3CCAACACTC TGCCCCACTT 5S0 
16S ProSerAsnS er^roValTh rKisValAla AlaAanTferL euProHisLe 151 

551 GACCATCCCC GCAGTGGTGA CAGTGACTTG CAGCCGACTC TTTGCAGTSA §00 
182 uThrllePro AlaVslValT hrValTferCy sSerArgLeu PhsAlaValA 198 

601 ATAGATGGCA CAACACAGTA GGCCTCAGAG GAGCTCCAGG ATACTCCTTC S50 
199 snArgTrpHi sAsnTharVal GlyLeuArgG lyAlaPxoGl yTyrSerLeu 215 

SSI GATCAAGCCC ACCATCTTCC CATTGAAATG GATCCATTAA TAGCCAATAA 700 
215 AspGlnAlaH isHisL«uPr oIleGluMet AspProLeuI leAlaAsxiAs 231 

Fig. 1 (Sheet 1 of 3) 
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701 TTCAGGrGT^ AACA&ACGGC AOATCACAGA CCTCGTTGAC CAGASmTAC 750 
232 uSsrGlyVal AsnLysArgG lixIleO'hrAs pLeuValAsp GlaSesIieG 248 

751 AAATCAATGC ACATTGTTTT GTGGTAACAG CASATAATCG CTATATSCTT 800 
249 InlieAsnAl aHisCysPhe VaXValThrA laAspAsriAr gTyrlleLeu 25S 

801 ATCTSTQGAT TCTSGG&TAA GAGCTTCAGA GTTTATACTA CAGAAi\CAGG 850 
265 IleCysGlyP heTrpAspLy sSerPheArg ValTyrThrT tirQluTiurGl 281 

851 GAAATTGACT CAGATIMSTA^ TTSGCCJi.^G «3<SA'rGTSGTC kCS'SOOS'SQiG 3Q0 
2S2 vLysl^uThx GliillsValP heGlyKisTr pASpValVal ThrCysLeuA 29S 

901 CCAGGJCCGA GTCATACAtl^T GGTGGGGACT GCTACATCGT GTCCGGA^CT 550 
299 laArgSerGl uSerTyrlle GlyGIyAspC ysT-yrXleVa ISerGlySer 315 

S51 CGAGATGCCA CCCTGCTQCT CTGGTACTGG AGTGGGCGGC ACCATA'TCAT 10CQ 
3X5 ArgAspAlaT hrLeuLsuLe uTrpTv'rTrp SerGiyArgH isHisIIell 331 

.1001 AGGAGACAAC CCTAACAGCA GT6ACTATCC GGCACCAAGA GCCGTCCTCA 1050 
332 ^GlyAspAs» proAsGSesrS erAsp^Pyr^r oAXaProArg AlaValLeuT 34 S 

1051 C&GGCCATG& CCA'TGAAGT'T OSCTdTSTTT CTQIJCSGTSC ASAACTTGGG 1100 
34S lixGlySisAs gKlsOXuVal V^lCyaValS erValCysAi aSluI^uGly 365 

llQl C^QTSA'SCA <3TSGTeC^AA AXSAGOOCCC*? TGCCTTGSCC ACACCATCAC X150 
3S5 I,0aV&lllsS «r<51yAlaX»y saiuOlyPro CysLeuValH xsT&rJleTJi 381 

1151 SGGASATTTS CTGAOAGGCC fTSAAiSQACC AGAAAACIfGC !f3?A*m:CCAC 1200 
382 rGXyAspLev. LeuArgAlal. auGluGlyP?: oGIuAsneys LeuFhsSroA 398 

1201 a:J37T«3A'a?ATC SSTCTCCAGS: SAAGGCCACT QT-A^rCAmTA CTATGASlCGA 12SG 
399 rgl^etillese rValSerSer SXuSlyHisC yslUlleSy rg?yrGlaArg 415 

1251 GGGCGATTCA GTAATTTCAG C&UtPAATGQG AAAC'HTOS C1JCAAATGGA 1300 
415 GlyArgPheS erAsnBheS^ rlXeAsnSly LysL8UX*ettA iaGiiSMstGl 431 

1301 GATCAATGAT TCAACACGGS CCAtrTClJCCT GAGCAGSOAC SSCCA<3&ACC 1350 
433 uXleASHAsp SerTiirArgA lalleLsuLe uSerSerAsp OlyGinAsnl. 448 

1351 TGGTCACCGG AGGGGACAAT G3GGTAGTAG AGGTCTGGCA GGCCTGTGAC 1400 
449 suYaiThrGl vGlyAspAsrx GlyVaiValG luValTrpGi nAlaCysAsp 465 

1401 TTCAAGCAAC TGTACAT?1?A ACCCO-GGATG TGATGCTGGC ATTAGAGCAA 14S0 
&6S Pfeel^ysGlsI. euTyrlle 
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1451 TGGRCTTGTC CCATGACC&<3 J^<3G&CTei*<3A TCACTSGCAT GGCTTCTSOT 1500 
15QI AGCATTQTAG CTTTTAATAT AGATTTTSAT CGGTGGCAirT ATGAGCATCA 1550 
1551 GAACAGATAC TSAAGATA&A GGAAGAACCA A&&GCCAAGT TAAAGCTGAG ISSO 
1601 GGCACAAGSG CTGCATGS^kA AGGCAA^TATC A&&ATTCGTC ISSO 

1651 TACATCG&CC TCCGTTTGm CATfCCASCA CACCCAGCAA TA<SCa!GTAC& 1750 
1701 'H'GTAGTCAG CA&CCATTTT ACTTTG-JJCTG TT^fTTTCACG ACTGAACACC 1750 
1751 AGC^TSC^ASC AASCAASCTT ATATCATSTA AATiTATATGA ATTAGGAGAT ISOO 
1801 OTTTTGS^rAA TTATTTCATA TA'SrTGTTGTT TATTGAGA&A AGGTSS'TAGG 1850 
1851 ATGTGTCACA AGAGACTTTT GACAATTCTG AGGAACCT^G TGTCCAGTTG ISOO 
IS 01 fTACAAASTI? !fA&GCTTTGA ACCI-AACCTG CATCCC&TTT CCAGCCTCTT 1550 
1§51 !m:AASC<mA GgSiAAMAMA AAAAASllUkA 1979 

Fig. 1 (sheet 3 of 3) 
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4m 

S S S E !3 0 B I Q G E: I S H F 

4 6 CT-QATGGAAAGGTGGAAiiAGGT'rTATAAGAATGGGTGCCGTGTTA 
D G K V 2 K V Y ;< « Q C R V I 

9 1 TACTGTTTCCCAATGGAACTCGAAAGGAAGTGAGTGCAGATGCGA 
L F P H G T H K E V S A D G E 

13 6 AGACCATCACTGTCACTTTCTTTAATGGTGACGTGAAGCAGGTCA 
TXTVTFFNGDVKQVK 

181 TSCC|t<3kCCmS&eTG&TC3T*CTAC1?A1?GCAGCTGCCCAGACCA 
PD QKViyTYAAAQTT 

271 GTGGACAAAO'ASMAA&C&TT&CCCJySATeffiA&SlUUUiG^ 

GQIEKHYPD^StK SX*!? 

316 CG'T-T'rCCTSACCA^mCTST^MAjia^:m^TCC!rG&a?GS&CJS^ 
F P D Q T V K S li. F S & Q S 

361 AAGAAAGCATTTTCCCAGATGGTACAATTGTOIG&GTACAACGTG 

21 3 I F ? B G T I V R V Q R D 

4 Q S ATGGCAACAAACTCAT^iGAQTTTAATAATGGCCAAAGAGAACTAC 
G N K t. I E F K K G Q R E L H 

4 S 1 ATACTGCCCAGTTCAAGAGACGGGAATACCCAGATGGCACTGTTA 
T A Q F K R K S y P D G T V K 

436 AAACCGTATATGCMACQGTCATCAAGAAACGAAGTACAGATCCG 
a?VyAJf<5HQETKYRSG 

541 GTCGGATA&SASTTMGG&CAAGGASGGTAATGTGCTAATGGACA 

S86 CG(5AGC'S?GTGACSATCCTCA!PGTSA7Ca.»mAGmAGAGf^^ 

631 AC™?OTATGOTAAA2WU!lTQa?ACA^TACTST<mTTCTGT^ 
67 S <rTTJ&.TTGTGTATGTG«'GGGQAAAAGATTGGArrCTAAA&1?AAA&G 
723. TT^AGCCTGTGSSCAAA. 

Rg.2 
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LQGAGRSWKHAAVGK 

SI CCCGAGTCCCGaiTCCJ^TCTGTT<X:GGaAC1?TGC1?CAaiGSGCT^ 

136 GTGCGGtJ&CGJACGCa^TCiSaiGGCACaiSQGGCGCGSGtGCm 
V S K t R I E A F W A It T © S 

181 ATGAgGG(3CTAC<3CGQaGiyiGCTCATCGACTATG6GAAGC'l'GSG& 
SRGTAEKI»XI}yGKX,S 

226 a&C&ClfAJ5£:GA3«;GAGCC&$(KS<m$GeCfQSC2*^ 

DTSSSA lt RMADFW LT 

a71 G&(3A8S<3ASTSGATCCaUiAGCTG3?TTC^ 

31S ^rACAAI!iSA<IOAACl?SS(3G<X1?AC^ 

T K D Q a G "Sr « H M i» Q I F 

3S1 AAYC<^G1?mGA?eC<3GGCC&&eit"r€^ 

M a s S © a * K M A: Y X « T X 

4Q6 GG<5Aa,^TSCCTeCCACCGeTGCC'TGT<S:CTCGCASSS 

G m € £ 1 g 1. F L; P R R U S H 

4 S i CTTACAC'?CCl?ASACC]W3eSGCSGCAGGST5 TQCSGCaGGACCT^ 

496 AGGaiMGCCJy3GM.GCAI^<3eAIU:C&CAG^^ 

R 0 & Sf JS A S M K S S H --T A ^ 

54X ACS^Ca.GGGATTTAACTGGA1X:TGAAGAGTCT<K:ai<K:ceTT&&T^ 
•3? G X 

58 S ACSTACCCATGATCACAGGCCT^rTGGAGCACTOT'l'ACTCf CTGASA 
63 X A03U\tCTGSA<3CTA(mSATGTAWlAa?GGACAGa;CTT(mTGGGG'I?2:G 

67S AG.SlACCTl'CTG5GG?vaCCAGATGACCCTCTCTTTGCACAATAGAT 
721 AAAAGTCTTTATATGAATATATATAAATTTATTTATTTTTCCTCC 
7S6 TGTGGSATfTCTGGAGAATGAGAATTATCCAAATGCCCAGTCTAC 
811 C^TGASATAGTA&ATTCAXGGCTTATGCTTOTGGTCCTTAA 

Fig. 3 
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GKSKVGGLKTKCSSC 

NVKFESESEX.QNHIQ 

136 ACC&TCCACCG&Sfii3CTCGTGCCJiS&CAGCMCA<5CliCJ^ 

laX iUyUlCGIM2CCMSTATCaiCCM5GCCCI«32l^ 

226 a'CGO&TGaSMGA&S&CCTA^XUy^.TGG&TCMGS^ 

SDEKK'Sfy ^CIKCanV 

361 TTTS&CTCTCCmKJUiACTCC&GTGCa^CCTG&T&G&GC&CS^ 
406 TTCGJU^CaSAlSSSG&GSC&CCSTCA&GTOTCCA^ 

45 1 GTATTTGTTCAAGCAAACAAGTTGCAGCAGCATATTTTCTCTGCC 

V ? V Q A S K L Q Q H „ F S A 

4S 6 CAWGACAAGAAGACAAGATCTATGACTGl'ACIACAAl'GTCCACAG 
H G Q E D K T Y D C T Q C P Q 

S 4 1 MaTTTTTCTTCCAAACaGAGCTGCAGIU%.TCATACiyiTGACCCAA 
K F F F Q T E L Q ^ H T ?'J T Q 

585 CACAGCAGTTAGTGCAAGTACAGTCTCTCAAGGAaAATTGATTTT 
ESS 

631 GTGGCACAAAAAGGGAACATGTTTmCTCTTTGCACGAAACTTTC 
676 ATTGTTAATGTAl'ATTATTCAGAMCATTGmTTSmCC&Ta&&A 
721 CTTGT ATT ATC AAACTGTTGGATGTTCMGTGMTGMCTJTSGC 
766 GCACCGGATAGACCCCTTGTATATAAAGtGlWGCACATGTATTAT 
811 GSCGTC'TGATACTAAAATQGTCTTATAAAGACAAGfGGACraSGG FiQ, 4 
8S6 CCCTATTCAGGCAA<a?TAASJUUiAAAAAAAAGACf2^ (sHeBt 
SUBSTITOT SHEET (RITLE 26) 



7m 

94 5 CTGTTATJvCATGAGIvCTATGGTTGGAC'I'TCCTTTTCTTTACACTT 

1036 ACTA1?TTTTTATTGCTGAAGATTCTTSCAiiACCATG.!'iAG?^GATGT 
10 SI TCTCACAGAACAGAACCCCCACAQCTGGiSATAAGGCCCGGTATAT 
112 S Af ATATf TG&!PAAAecCOT?GCM^m!!?GaCAQGGTA(3CATCA 
1171 AXAlJA^SCAATAGGTTGTTAfGGAGAC^GTCAAAGftATTTTTCTT 
121 6 TCCCISSS&TACATTTGAAGCTI^GAGTaTTaiAGGII^TfCCTTAA 
1261 TSATTTCaLCGCAGCCaAA^nXITm^ 

130 6 TGTTACTS^TA^AA^fGSff gjacTCTSc^erc^sj^^ 

13:91 mMmmm Hg;. 4 p^^ett 2 m m 
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1 CGGCACGAGGGQCAGGGGACCTQCTCCCC^iAC-rCCACAGAGCGAG 

4 6 CTGTTACGQTA'rCr GGGGTGCCTGATGCCATCATCC-TGTSTGTGC 
C K K P V C A 

9i GCCAGATCTGCGCTGTTATCCTGGAGTCCCCACCCAAAGGAGCO, 
P D L R C Y P G V P T Q R S H 

136 CTATCCCCTACCATCCGAGCCTCTCCCTAGGTACTG'i>'rC1?'rCTCT 

326 CCCAGCTSJl9G5CACC&&<3CTCCAGCAGCTCTCa&eCC&T{3CGST 
P^BVTKLQQLSSKAV 

271 CCCCTTTGCCACACCCAGCGTSGTGCCAGGACTGG&'JCCCGGCAC 
P F A T P S V V P G L D ? G f 

316 ACAGACCAGCTCACAGGAGTTCTTGGTl'CCCAACGATTTSATTGG 
Q T S S Q E F L V P H D L I G 

361 CTGTGTSATCGGGCCJCCAGGGCAGCAAGATCAGCSAGATCCGGCA 
CVIGRQGSKISEIRQ 

4 0 e GA'^GTCAGGGSCACATATCAAGATCGGGAACCAS.SCAGAGGGCGC 
fi S G A H I K I G J« Q A E G A 

4 SI TGGGGaiGCGGC^tGfC&CCA1?CaC!r6GCTCTCCG6TCT^ 

G S R H V 3? I 3? G S P V S i: A 

4S« CCTGGCCC:aQ^ACCTCATCS&CTGCCT&as::fAa^ 

LA0YI»11?ACtS^PAKS 

541 *rACC5CfGGSGG8ACGCCCAGCTCGGCCCCCSCA<3aCCJ?GCC!S?GC 
TS^SfeSSAPADLPA 

586 CrCCTTCTCGCCaCCCCTGACfflGCCCTGCCCAOUSCTCCCCCTG^ 
? F S B B li T A L: S T A P P S 

631 CC'TGCTGSSCACACCCTATGCCATCTCCCTCTCCAJOTCAl^ 
LLGTPYAISIiSKFIG 

67 S CCTCA^GCCCATGCCCTTOTOGCTTTACCACC^SCTTCCCCACSG 
LKPMPFLALPPASPG 

721 GCCGCCGCCGGGCTTGGCGGCCTACACtGCCAAGAfGGCAGCAGC 
PPPGl^AAYTAKUAAA 

766 TAATGGGAGC&AGAAGGCTGAGCSGCACCCCAAAG&SG6GGCACT , 

1-^ G S K K A E R H P K E G A L F i g , 5 

Sll GCCAGGTAGCTGGGGGAGTGGCATGGGGCAGGGGCCCAGTTCTCA (shSet 1 Of 2) 
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? G S W G S G M G Q G P S 5 Q 

856 GCAGO.GAC&CTCTSmC&GTTI^XTCAATCCCTGT'n'TTGiiATA 
S Q T L e T V F S I P V F E 

Fig. 5 ishM S of 2) 
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I GJUlTAGGAAGTSGTGAGTTCGSJyST&GCAG&TGGCCGCGCTTSCA 
K A & 

m CCGCTGCCCCC^CCCCGOi^C&GTTCMS&QCATACAt^ 
FLPPLPAQFKS IQHH 

S K S 3? S C: It K F S K 1* S B 

226 Ca^STT&(ai&<KrrCT&&&GlU^GCAGTTGSGTGATA&T5&&SCTA^ 
S L S A i* K K Q % G & U jg: A I 

271 ACTCAASI^TAGTGKSGCTGTGCATfJTTTGGAGAATTATGCTTTG 

f S £: V Q.: C A X L S N Y A L 

315 A.\AATG?T5TTGTATSCAGACAATGAAGATCGTGCTGGACC^TTT 
K M F L Y A D N E D R A G H F 

361 CACAAAAAa^.TGATCAAGTCCTTCTATACTGCAAStCTTTTGATA 

405 GATGTCATAACAGTATTTGGAeAACmCm*EQiySM^rOT^^ 

451 CACAGGiULGTA1?SK:CAGAfGGAAGGCAACA1?ACATCC&tAA'rT0$ 

4S 6 7TAAAGC5AATGGGGASACTCCTCAAGCAGGCCCTGTTGGGAATSG 
li K E W G D S S S R P C W E L 

541 AAGAAGATAATGATATTGAAGAAA&ffiSAAGATGCTGGAGCAGCCT 
KK IHILKKMKHLSQ? 

5SS CTCTGCCCACTCAGCCAACTCAGCCATCATCATCTTCAACTTATG 
L C ,P L S Q L S K H H I» Q L 35 

63 1 ACCCAGCAACATGCCATCAGGCAACTATACTGGAATACAGATTCC 

S7€ K:CGGS?GCACA0STTCCAGC5AA!rACACCAGCAGAAG*rGCC5CA 
S G C T S S S 

721 CAGCAO^GGTGTAGCAAGTAATACTATCCAACCTACTCCACAGAC 

766 TA3?ACCTGCCAT!rC3ATCCCGCACTTTTCAATACAATTTCCCAGGG 

811 SGATGTTCGTCTAACCCAG&AGGCTTT i-.. 

Fig. 

SifBSTITIJTE SHEET (KULE 26) 
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1 SG&eTATGAGATGaA&CGM.TGGCAGASAA'TGAGCTG&GCCGGTC 

SSJJTHHC SRCQGKHRR 
13 S GTTSGMATGG&CCGGeS&CCTJUi^GTGCCa^TACTST^^ 

181 01S3m*r&GGC^&TCCTCSC^PG&Ge&&G<3&G&C!m?TG66Ca^ 

226 GTCMSC&TGTSGGGCCTCA&G&TCJlCmCTTTGC&CTGa!^^ 

271 ■TGQAMGGTGfATGACATCACAGAGTQGGCTGGATGCCAGCGTQT 

G K V Y D I T E W A G C Q E V 

3 1 e AGGTATCTCCCCAGATACCCACAGAGTCCCCTATCACATCTCAT1? 
GISPDTHRVPYHXSF 

361 TGGTTCTCGGATTCCAGGCACCAGAGGGCGGCAGAGAGCCACCCC 
G S H I ? G T R G R Q R A P 

4 0 S AGATGCCCCTCCTQ^GATCMCAGGATTTCTTGAGTCGG&TCTT 
DAPS'ADX.QDFLSjRXF 

451 TCAAGTACCCCCAGGGCAG&1K3CCMTSGGAACTTCTTTSCAGC1? 

QVPPGOMPMGTSLQL 

436 CCTCAGCCTGCCCCTGGAGCCGCTGCAGCCTCTAAGCCCAACAGC 
LSLPLEPI,QPLSPTA 

541 ACAGTACCCAAG^3GAGAAGCCAaACCTAAGCGGCGGAAGAAAG!^G 
S Y S> Jl E K B L S G G H K 

586 kQmSfmC(^CCM£(m!QhTGCCC^ 

631 &1?<3f CAGSSAGTCJUUUViSGGCTaTAaCACAGGATGGAGT^ 

576 TATCCCSCCTCCCCCAACACCTAGGA&C*rG&A^TTT1^^ 

72 i A1fT^fTGAGATGGAGTCTTGC^rC'EGa«!!C5CCCAG 



SUBSTITUTE SHEET (RULE 26) 



mm 

SSALBKLRStEIADFE 

QQIiAKSLARXSEFKK 

136 GGAimGAmOG^AIi^GCa^AiCAAA^SMCGl'AAj^OTTm 

SSHRKLQKERKVFEK 

181 Gl?ATACT'ACAGCTGCA&GA&COT"TTCC&«3ATAAaa&GGAACGT^ 
^ f X A R f F P 8 S JE S R S 

226 AGAAATAC&GACTT!ifMA&akGCAakATAGCy«3&T^^^ 

SIQTLKQQIADIjRSIJ 

271 TTTGAiiAAGAMGGAG&CCAAATGGTCAAG^AC ACACAGCCGTCT 
L K K K E T K W « S T K S R L 

316 CAGAaGCCAGATACAaATGTTAGTCAGAGAGIUkCACAG&CCTCCG 
E S Q I Q H L V E E S T D L R 

361 GGMGAAATAAAAGTGATGGAAAGATTCCGACf GGATGTCTGGAA 
S E I K V M S R P R Ij » W K 

405 GASAGCAGA&GCC ATAGAGAGCAGCC*SC(3AGS3?GGAGGAGGAGGG 
gAgAlBSSr.EVEEEG 

K L A U T S V R F Q K S Q I S 

4 S 6 TTCAGGAACCCAGGTAGAAAAATACAAGAAAAATTATCTTCCAAT 
SGTQVSKYKKNYL»K 

541 GCAAGGTAAGAGGCTG<:ATGATCTTrTTATAAAACATTTCAGAA1« 
Q G K R L H P X< F I K H F R H 

586 GTAASGAAirAMC^TfTATACCCAACTTAATAAAACATfTCTTA 

$31 mmmmmi^iimmTmt 



■Fig.:.S^ 
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1 CTTC!rTCTGTCT3!TGCf TC&SACtQGCCCGOCSASC^ 

SSLFASDWPGSKREC 

136 ir<3AGSCCJUU:C3kaCTSCTC»«K:ACCAC!if^ 

R £ L Ii M D £ P A P G; li S S B 

226 CSAGailGaiW3G&G&GG&SGGTJrreG&CrA5GCCTCCO.«!?(^ 

& R R R G G X S L S L F W ;P W 

27 1 GGCCTGAAGCCTGTATTGCAGaiSaGCCGGG&AecaAGGGACS&G 
PSACIAAEPGSKGRA 

316 CTACCTGQAGCGCCTCCTGTTCTTTGCASTTCC^OTCaCS&TCTT 
•T S A S C S L Q F I* 1, H & 

361 AQCCSCCt-QTSOGOQCCCTC'STT'SCh 



SimSTITt'TE SHEET (RULE 26) 
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1 SCTCCTACCGGCCAGAAAGACSlGCCCATGGTCAAGTGTGGCTASA 

4 5 QC^TGCGCTTCCTC ACCTACTGGCGAGCGTGAGTCAGCGCTGAAG 

7 S A E 8 

91 GCCCAGAOCGCGCTGCACGAGCSGAAGHCTCTGCCCGGGATGAAC 
PESAAKASD SARDEP 

13 6 COGCCSATCCAGSTGJyieCCTGCGS&CAGCSaSANCGAGGAGATA 
AUPaEACSaSXRGBR 

181 GAAA&CTCTTCGTGGGCaTGCTCAiCaUiGCMCAGTCC^^ 

K L F ¥ G M L H K Q Q S S D D 

22 S ACGTGCGCCGCCTTTTCGAGGCCTTTGGGAACATCGAGSAGTGCA 
T S S L F E A F G 59 I E E C T 

2? 1 CCA'rCCTGCGCGGGCCCGACGGCAACAGCAAGGGGTGCGCCTTTG 
X li H G P D G N S K 8 C A F 

316 TGM.GTACTCCTCCCACGCCGAGGCCAGGCCGCCAT7CAACGCGC 
KYSSKASARPPFNAL 

K F m m. G K B S "T « R H K Q 

Q Si 'S^ G t H S S; F jJ S» K A I ;B 

496 CTTTC<mSCGTA^G6CGCCTA!TGCTCAGQCACTGAtrGG&QCAGe 
FGAYGAYAQAt,KQQO 

S41 M(3CGGCGCmTSGCATCSGTCeCi3C&GaG€GG^ 

A & L M A g V A Q G S X 1. :S ? 

5$S CC^T0GCfGCCTTC(K:TGCCGCCC&a&!rGCSiGCAG&7<3«3C^^^ 

MAAFAAAQJJQQHAAt, 

S 3 1 TCAACATGATATGGGCTGGCAGCCGCACCTATGACCCCAACCTC A 
N M I W A G S R -T Y D P N L R 

57 6 GGTGGCAiSCACCCCTCCAGGCATCACTGCACCAGCTGTGCCTAGC 

¥ Q H P S K B H. C T S C A 

721 ATCCCATCCCCCATGTGGGTGAACGGCTTCACGGGCCTCCCCCTC 

7SS AGGCCAATGGGCAGCGTGCTGCGGAACGTGTGTStPGCCAATGSGC 

811 ATTCACCGTACGCAGC&CAG&GCCCCACGGCAGCCGACCCCGTGC FlQ. 10 

mS AGCAGGCCTACGCTGGAGTTGC&GAGTATC6AGGACGTGCCTAGC (Slieet 1 Of 2) 



SUBSTITUTE SHEET (RULE 26) 



mm 

531 CGGCGCGTCGCG<3G&BTTGT<5GACQACGT<3<3&XGA<3CTOCC'rGTG 
1035 GTTGGGGTTGAAGATGAGACG3UUiC<3aTCTC<3AT&GGGTTACATT 
1081 CTGAGGCGAGG<X:SGTTGGGSA&G&GTTCCGaATrrGGTGTGCT6 

1171 MCAAQAaMiKGGTTG'TGTI!KTAQhO(^^SSA<^^ 
1216 TATGGGGAGCCTCTTCTTCCTC 



Fig. 10 

(sheet 2 of 2) 
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wm 

1 CCGGA&CSGCT6A8<3ayiGGGCCCGl*CCCGCCTTCCCC<3GC{3CGCC 
PgRLHKGBSRLPRRA 

46 ATGG&<3CCCCGS<K:Q&TTSCAGJUIGCCGTGG&GAC(3GGTGAGG&G 
MSPHAYABAYSTGSS 

91 a&2?G5?GAmTGG2Ul<3CTCTGCGGTCATACAACeAGGAGCAC^rCC 
DVIHEALRSyUQEES 

13 S CASAGCT*!H:aiCGTTTG&TGA$GCCCAAaiGGASGACC8GA 

a S F T P D D A B B E K K 

181 CTGGC.a3ji6CTG0TGGTCTCCGTCCTSGAACm<^ 

L A E L L V S 1? L S Q: G I* F W 

S K R ¥ 1 W L S V S I i S I? 
271 GACCGCAAC1H3K:CKIGACCCGfTCACCACCa:CAaiiUi.CC^ 

316 CTAGCC7GCTtrTGCTGACATCTTTGTCTTTGAG(JGTCCKTCCCA& 

I, A C F A X) I F F S G $ B a 

36X AATTCCSCAAACSmSGCCCCCCCCCCCCCCCC 
SISXNXAPBFf 
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OEMOMSTRATION OF THE LYST:1P INTERACTION 
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181 iyiS&CGTffJSiCC!ni{S'ACS2^^ 

riu:gi4ygfyrl»ettI»ettSliiAsnffhrAlal>eu0XuVaiPheMetaaaAsn2^ 

lS6tPhe&saPhePro&spGlajaaTlsrValtysi»ysValval^yrSerLsttPro&rgva 

XGXyVaiaiyf)bxSer3?yres^lylettBroGlaAlsJa:gArgIi8SerLet^ 

gGiaLeuTjTLysS«rStBrJls»SetThrQXa2UrgTrpGln2UrsArgGlul 1 -iSe:;: AsisPh 

eGiuTyrLeuMetPheLeuAsnThrl 1 e Al aGlyAr g^hrTyrAsnAspLeuAsnGlaTy 

481 TCCAGTGTCTCCGTGGGTGTTMCCMCTATGAauTC^(3M.GAGTTGG&CC^ 

rProValPheProTrpValliSUlJlirAsaTyrGXuSarGXttGXuLeuaspIiSuThrLeuFr 

54 1 AGGSJlACTTCAGGGATCTAarcm{5CClU!^m<SfGCTT^^ 

0GXyi^s^heJ^gA$p£teuSs2^Ly$S£'QXl«!GlyAlaL8uAS2i?]:^cLysA^gAlaVaXFh 

SQl Tm5SaiJSA<3CSm^SilCA5?GGGA&G&5^ 

sS^rAlaGItiArgTj'TGluThrl^rpGluAspAspGlnSerBroProTyrHis!!^ 

rHi s'^/rSer'PhrAlaThrSerThrLeuSerTrpLeuVa lArgI 1 &G1 uProPhsThrTh 

721 CTTCTTCCTCAATGCA^TGATGGA?lAATTTGA^I?CA'rCCAG&TCa^ 

rPhePheLeuAsnAlaAsnAspGlyLysPheAspHisProAspArgThrPheSsrSsrVa 

781 TG'OAAGGTCTTGiSAGAACTAG'JCAa^GAGATACT^CTGI^GTAaAGGAACTAATTCC^^^^ 
lAlaArgSerTrpJ^rgThrSerGlaiurgAspTiirSerA^ValLysGitiLevilieProGi 

84 1 GT7CTACTACCTACC&S&GfiTG!m?GSaU!OlGT^ 

ijPheTyrTyrLeuProGI^etl»heVaiAsiiSerAsaGXy1^AsnLsuGl y Vs lAr gGl 

301 A{3a2?<3i4&STA<33rGSa'A3Uiro3A3?GT^!?<mTC^ 

xiAspGluVaiValVaXAgs3&spVaiAspI*eui'roPrc>$rpAlaLysl»ysProGl«AspPh 

96 1 tG^CQGATCMC&GGAT6GCCCTAGAM-8TGM,TT^^ 

sValArglleAssArgMetAXaLeuGiuSerQXu&hsVaXSerCysGIjiLstiHlsGXnSr 

Fig. 13 (sheet 1 of 3) 
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1021 G&TCGACCTTATJlTT7QGCTaTAif!»SCAGCGJM5GACCA(^ 

IPheHisTyrLeuTfeairTyrGlttOXySerVftXAsisLexiAspSfirlieThrAspProV'a.lLe 

1X41 CAi3SGAGGCCATG6A«aC^CA(3^TAC^S&&CTTTGGAC2U^ 

uaxgSlxi&iaJ«etSitAiaG2,aIl«GIiiMnPlj8Qly<51»thrProSerSliiL«uL«uIX 



eGXttProHisProProArga^sSerMj^tHisLeuOysPheLeuProSXaS^rProLe 

1261 CATQmMMShTCkQAT(K3^^ 

tiMetPhsLysAspQliaSetGXi^XaAspVaXIleMetV'alLeuLys^heProSsrAsnSe 

132 1 SCCAGTAACCCA$GTG<XAGCC!UlCa.CTCTGCCCC^CTTG&CC&TCCCCSC^^ 

rProValThrHisValAlaAIaAsnTferl.euProHisLeuTfcrIleProAl&VaXValTh 

13 8 1 AGTGACTTGCAGCCGACTCTTTGCAGTGMTAGATGGCACAACACASTAG3CCTCAGAGG 
r\''.aXThrCysSerArgLeiiPheAlaValAsnArgTrpKisAsnThrV&lGlyLsuArgGl 

144 1 AGCTCCAGGATACTCCTTGGATCAAGCCCACCA-TC-r-XCCCATTGAAATGGATCCATTAAT 
yAiaProGlyTyrSerLeuAspGlnAlaHisHisLsuProlleGluMstAsp?roL«uXl 

1501 AGCCAATAAl?TCAGGTQTAAjU:AftAOGGCaGATCACAGACCrc^ 

«^iaAS3y!^SerGiy^allis»l»y8togGlall«^Aspl^uVaXAspGlnSerlX8GX 

1S61 AATCAA?GCACATTGTTTTS5?GGTMCAGCAGA^faATCGCmTATTC 

sXlsaisaAlaHisC^srsPlieVaXVaXThrAlaAspAsnArgTyrlleLeulXeCysGlyPh 

1621 CTCK5G&TA&G!U3CTTCA<3AGTTTATACTACAGAaACAGGGAAATTGACTaA(^^^ 

sTspAspLysSerPhaArgVaXTyrThrTlirGIuThrGiyLYsLeuThrGlnlleValPh 

16S1 TG{X:CA?TGGGATGTGGTCACTTGCTTGGCCAGGTCC:;?;:^r'CATAaiiTTGGTGGGGACTG 
eGlyHisTrpAspValVslThrCysLauAlaArgSerGlxiSerTyrlleGlyGlyAspCy 

1741 CTACATCG-rGTCCGGATCTCGAGATGCCACCCTGCTGCTCTGGTACTGGAGTGGGCGGCA 
S'l^rXlsYalSerGIySerArgAspAlaThrLsuLsuLeuTrpTyrTrpSerGlyArgKi 

ISOl CCATATCATAGGAGACAACCCtAACAGCAGTGACTATCCGGCACCAJ^GAGCCGTCCTCAC 
$HisIleIleGlyAspAsnProAsnSerSerAspTyrPraAiaProArgAXaVaXX.euSh. 

rGlyHisAspHisSiu¥alVaXCygValS«r"yalCysAXaGluX*«uSiyLe«ValXXeSe 



rGlyAlaSsysGlnGiyProCysLettVaXKis$hrXleThrGlyAsp|jeul.euAxgAlaLe 

1981 TGAAGGACCAGAAIUiCTGCT^AtrTCCCACGCTTSATATC'rGTC^ 

uGluGlyProGlxiAsnCysLe«PlisProAargl.euXieSerValSerSerSXuGIyHisCy 



1201 




1521 




Fig. 13 (sheet 2 of 3) 
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2041 '£hTCkThTKCTMGM£:(^f:^mn:chQ 

2101 TCAMTGQIM3&TC3ykTa&TTCMCACS<3GCC^^ 

2161 ai&SC^C(m.QS^3(^kCU!SQf^T^ 

2221 QTl^l^l^C<^mS&'S!Q^T(SCt(^^ 

228X <3ACTCfa&TC&C?raGakTGSCTTCTGGTad^ 

gl?hrX^ull«!fJirGljKetiaaSeralyS0rll«V'al5aaP& 

2341 G^S!GXSCA'rsmQ&i;ChTCi>^^ 

3401 MGClS<3&G&iK3Sr&&STGCTOC^ 

24S1 C&TCGaCC^C6f?rT©^ejBiSlTT€C&TCACACCCA^^ 

2581. ATCA!?GTikA&TTAl?&fGaATTAG<3A6AT6TTTTSKS-Tiy^^ 

2701 TCCAST^GTTiy3&3l&G!m»AAQC51^^ 

Fig. 13 (Sheet 3 of 3) 



